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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill . . . quality and craftsmanship. 

Our specialist experience in the art of producing 
intricate castings of all types 
enables us to offer a service that carries on 


where most others end. 


YOU GET MORE THAN A CASTING FROM 


a“ 
™ 





Birmingham Aluminium Casting (1903) Company Limited & H MAL iS 


Birmid Works - Smethwick - Birmingham 40 





When replying to advertisements please mention the Journal 
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MACHINES 


The machines here illustrated 
are typical examples of the extensive range of 
precision-built ** Douglas ”’ and *‘ Macadie ” Coil 
Winders, noteworthy for their superiority of 
design and unexcelled standard of efficiency. 
They have been described by an overseas buyer 
as “the most rugged, most versatile Coil 
Winders in the World.” 


Models are available for the production of 
windings for every industrial requirement at 
highest speeds and with maximum economy. 
Enquiries are invited for special purpose 
machines, and any of our standard machines 
can be modified to cope with particular 
requirements. 





*DOIGLAS” No.6 COIL WINDER 


DOUGLAS 2.2 MACADI 


shanti 


The Institution of Production Engineers Journ! 


E 
































“DOUGLAS” SMALL 
MULTI-WINDER 


“DOUGLAS” No. 15 
COIL WINDER 





SZ AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 





WINDER HOUSE - DOUGLAS 


1Ctoria 3404-9 
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“increased production 


with our 





size O 


HORIZONTAL MILLING MACHINES 











*% 12" x 5! or 18'' x 5"! 
Table size 


@ Lever Hand Feed 
@ Screw Hand Feed 


@ Normal Automatic 
Feed 


@ Semi-Automatic Cycle 
Feed 


@ Five Speed Ranges 


oh INTERESTED IN SMALL COMPONENT 


MILLING 2? Then there is a machine for you within our 
SIZE ‘O’ range. Eighteen different models varying in speed 
ranges (150 r.p.m. minimum or 4000 r.p.m. maximum) or type 
of feed. For economy, speed and ease of operation just the type 
of machine you need. 










The Model OAD with Multi- | 
form (Semi-Automatic Cycle) 
Feed and 12 speeds from 150 
r.p.m. to%3000 r.p.m. 








ADCOCK SHIPLEY LTD. 


P.O". BOX 22 : ASH STREET : LEICESTER 


Telephone: Leicester 65154/6 Telegrams: “Adcock” Leicester 


When replying to advertisements please mention the Journal 
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cuts costs 










The BIRLEC induction surface hardening 
ange of varie 


unit capable of handling 2 © 


mobile industry for the selecti 


similar components. 
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Specified zones can be hardened 
under automatic control and with 


negligible distortion OF scaling of 
the work. Quickly interchangeable, 


standardised control cams and in- 
ductors permit several different jobs 


to be run economically in successive 


batches. 
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Maximum length of work .-- 24” 
Maximum diameter of work 14” 
Hardening zone selection Cam 
Maximum hardening speed ..- . 4” |sec- 
Maximum return stroke speed 6” |sec. 
Typical production (12” stroke) . 300/hr. 
Typical operating cost 0.17d/piece- 
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REAMERS oF ALL TYPES 


TWIST DRILLS 
e ZEELOCK " SERRATED BLADE MILLING 


CUTTERS 


“ MITIA” CARBIDE CIRCUL 
PLASTICS 


AR SAWS FOR 


BUTT WELDED HIGH SPEED STEEL LATHE 


TOOLS 
ND THREAD TAPS 
* AND 
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a: MILLENICUT Pe DREADNOUGHT | 
Ex” MILLED }TOOTH FILES 


“* SUPERFLEX 
“ SPEEDICUT " H.S.S. AND © DIE-HARD "” 
TUNGSTEN ALLOY STEEL HACKSAW 
BLADES 
MILLS, ETC. 


MILLING CUTTERS, END 
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HOW DO YOU BUY MACHINE TOOLS | 7 











BY WEIGHT? 


BY VOLUME? 


OR BY HONEST-TO-GOODNESS FITNESS FOR PURPOSE? 


Whichever method you favour you'll find there is no better 
value in the world, to-day, than Webster and Bennett Boring 
Mills. 


Because the range is restricted to variations of a single basic 
type, production resources are rationalised, resulting in low 
manufacturing costs and therefore low prices. 


You can find evidence of their popularity in most machine 
shops concerned with the boring and turning of medium to large 
castings and forgings, and if you can conduct a short investigation 
on your own account, ask how long they have used them; how 
they like the centralised hydraulic control system; or the access- 
ibility of the unit-constructed sub-assemblies and ease of 
servicing. You'll get the answers we would like you to have. 






4 This is a standard Webster and Bennett Boring 
and Turning Mill with 48” dia. chuck, admitting 
jobs of 53” dia., with 35” under the turret and 
24” under the cross-slide. 

Machines can be supplied with Screwcutting, 
Taper Turning, or Spherical Turning Attach- 
ments, or with built-in Electronic Profile 
Turning Equipment. 


WY 
Us . 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 


When replying to advertisements please mention the Journal 
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Oiling the wheels of industry— 
POY MVANUWIPACTPUIRS 


For every modern industrial process there is a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Ltd. 














J.C. OWEN 
B.Sc. (Eng.) M:I'C-E 
| A.M.LMech.£. A’M--E-E 


sn and sti sti | learning 


= REVEALS soet to HOWARD 


v TAT 





ne al 














An engineer may have a string of letters after 
his name but with constant development of new 


machines he can’t know it all. 











Until you've seen an actual demonstration 





MODEL SJ. 11. Fully automatic. of Spandau Fully Automatic Internal Grinding 


Available with sizing by positive . : . : 
gauging and/or by diamond control. Machines you can’t begin to appreciate the 





meaning of really high production. Ring Stanley 


Howard today for further details. 





MODEL S.J D. 12. Duplex Internal Sole Distributors: 
Automatic Grinder. 


f. dau 


Automatic Internal Grinding Machines 








STANLEY HOWARD L” 
73 DEVON STREET 
SALTLEY BIRMINGHAM 7 


Tel: ASTon 1275 
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nearthing the facts = 7) 
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Unearthing the facts—the full business facts—is the 
function of THE FINANCIAL TIMES. Where else can the 
business man get, every day, all the news, the trends, the facts 
and figures that provide the firm foundation for all his business 
decisions? THE FINANCIAL TIMES is written for the business man. Each issue 








supplies a wealth of vital information—carefully summarised 

and concisely reported—together with absorbing articles and measured 
comment on countless industrial subjects. As you read, facts take 
shape and form, puzzling situations become clear. Thoughtful trade 
forecasts help you to plan ahead. 

Try reading THE FINANCIAL TIMES every day for a week and you 

will see why it is an indispensable tool of Top Management. 


Men of industry read 
THE FINANCIAL TIMES 


every day 








THE FINANCIAL TIMES - 72 COLEMAN STREET + LONDON + EC2 


When replying to advertisements please mention the Journal 
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QUABIBMES IN 
CAY ; RDENI 


TQMS., A.I.D.,fA 


ROUNDS ie”"—6” DIAMETER 
HEXAGONS -152”—3-550” */¢. 
SQUARES -125”—3-5” sq. 


FLATS-SIZES UP TO 4”. 3”, 6” .2” AND 8’ x1” 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
WOODLE ' NEAR STOCKPORT - ENGLAND 


WOODLEY 223 10 line Telegrams “MILLS” PHONE WOODLEY 








‘Fluidity’ 


The fluidity of Ley’s ‘ Black Heart’ 
malleable, when casting, leads to fluidity 
in design, with the assurance that the 
finished part is tough and resistant 

to impact, yet easily machinable. 

Here is a hub, 12}-inch diameter, for a 
well-known commercial vehicle, meeting 
design requirements to a degree 
unattainable with other materials. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY 
TELEPHONE : DERBY 45671 


BS LARGEST MALLEABLE PRODUCERS 


eT 4 Yr. : | 
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They know what RELIABILITY means at 
= Rolls-Royce... 
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that’s why they choose “WORKSAVERS” 





Simple, safe fingertip controls Reliability is a quality they understand at Rolls-Royce. That’s why they 
Canteen weed entrust the loading of these aero engine parts and other valuable products to 
YALE Worksavers — the trucks designed against breakdowns. Compact 
and robust, Worksavers economically carry and stack loads up to 3,000 Ibs. 


* 
© 
@ Accessibility for quick maintenance 
© Low initial and running costs They can work in confined spaces, and over low-load floors, and can safely 
we 


Fork Lift, Pallet, Platform and be taken to upper floors by lift. Please write for full details: we will gladly 
Tractor Models 


arrange a demonstration at your works. 


Materials Handling Equipment 


YALE & TOWNE make the world’s largest, most comprehensive range of materials 
handling equipment — including 1000 Ibs. to 100,000 lbs. capacity power trucks. 





THE YALE & TOWNE MANUFACTURING COMPANY + MATERIALS HANDLING DIVISION - DEPT. Ul2 - WEDNESFIELD - STAFFORDSHIRE - ENGLAND. TELEPHONE: WILLENHALL 630 








Th 








nal 


“d) 








Che Institution of Production Engineers Journal 








KVii 





No bottleneck here!.... 





‘Bottlenecks’ disrupt production and increase costs. This 5 kW ‘ENGLISH ELECTRIC’ 
induction heater installed at the Drayton Regulator and Instrument Co. Ltd., keeps 
numerous operatives fully employed making up thermostat assemblies for the heater 
to braze. There’s no bottleneck here! 

The 5 kW model is only one of the range of ‘ENGLISH ELECTRIC’ induction heaters. Our 
application section is fully equipped to help solve your heating problem and to discuss 
all matters concerning R.F. heating. Advice and consultation is freely available. 


ENGLISH ELECTRIC 


induction heaters 








THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


EIH.8AH4 


Industrial Electronics Department P, Kidsgrove, Stoke-on-Trent, Staffordshire 


WORKS: STAFFORD ° PRESTON ° RUGBY ° BRADFORD . LIVERPOOL ° ACCRINGTON 


When replying to advertisements please mention the Journal 
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22' & 25° 
swing 
ENGINE 
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SPINDLE ARRANGED WITH MIDDLE BEARING - 


PRE-LOADED TAPER ROLLER BEARINGS FOR 
MAINTAINED ACCURACY OF SPINDLE 


* TOTALLY ENCLOSED MULTI-CHANGE GEARBOX 
AND MANY OTHER NOTEWORTHY FEATURES 


DEAN SMITH EGRACE 


———e KEIGHLEY ENGLAND 


DESCRIPTIVE 





13°- 30" ~~ LATHES - SURFACING & BORING LATHES - TOOLROOM LATHES 
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MORE POWERFUL TURNING EFFECT than can be 
obtained with any other portable torque-type wrench 
is the outstanding feature of this latest newcomer to 
the Holman Pneumatic Tool range. Built to the 
high engineering standards of all Holman tools, it 


is compact, light and easy to handle, transmitting 


IMPACT WRENCH Size 404, powered by 
Holman Vane Type Motor. Suitable for 
z-in. heavy duty and I-in. normal duty. 
Output Spindle takes I-in. square drive 
chucks. Length 16 in. Weight 21 Ib. 


ROCK DRILLS - 


AIR COMPRESSORS 


The HOLMAN’ IMPACT 
WRENCH gives smooth, 


steady power — safe and 
easy to operate anywhere. 


the minimum of torque reaction to the operator. 
In machine shops, assembly plants, shipyards, oil 
refineries, mines, mills, maintenance departments — 
wherever time and money can be saved by speeding 
up the tightening or removal of nuts and bolts, there 


is a job for the Holman Impact Wrench. 








PNEUMATIC TOOLS 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND - TELEPHONE: CAMBORNE 2275 (10 LINES) - TELEGRAMS: AIRDRILL, CAMBORNE 


HEI4 
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‘FESCOL’-ised 26 years ago 


These high lift pump plungers—still in excellent condition — were 
*“FESCOL”-ised in Nickel for the Southampton Corporation Water- 

- works in 1929. The owners state that packings 
continue to last for five years before replacement 
is necessary ! 


An Illustrated Record of Sustained Efficiency in 
Hydraulic Engineering. Please write for a free copy. 





By having ram surfaces and pump plungers ““ FESCOL”-ised, operators of 
hydraulic machinery can make considerable savings in both time and money. 
This process consists of the electro-chemical deposition of a hard, smooth sur- 
face of nickel or chromium, which is subsequently machined to size. Entirely 
eliminating corrosion and giving high resistance to wear, *‘ FESCOL”’-ising 
extends the efficient life of new machinery and *salvages’ worn or corroded parts, 
often at a fraction of replacement cost. Big savings are also made in maintenance 
costs and production time, because packings so seldom need replacing. 


FESCOL LIMITED - North Road - London - N.7 


Scottish Works: PORT GLASGOW, Industrial Estate - Northern Works: HUDDERSFIELD, Leeds Road 

Midlands Works: BROWNHILLS, STAFFS., Chase Road 
ESTABLISHED 1920 Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown N.S.W. 
TGA F38 
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Rigidly interlocking by patented 
device, these sturdy _ steel 
cube lockers offer endless 
possibilities for space saving. (Pevent applied for 1361 1/54/) 
Stove enamelled in choice of attractive colours. Firmly closing door, 














Lil 











fitted with either chromium plated finger pull and ball catch or English ip 

6 lever lock. _Extra parts provide for coat hanging and seating. ( ‘aie ania ee 

Made in two sizes 12” or 15”. AS A WALL achieved hy 
FITTING INTERLOCKER 




















ms 
T k BYRON WORKS, BLACKHORSE LANE 


& COMPANY LIMITED LONDON, E.17 ‘ LARkswood 4411/4 
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Smith, Brown, 


Jones and Robinson 


- a bit from each of you - and quickly! 


Up to the ears in telephones. Clearing the snags 
on an automatic welding production line. And 
tired of getting different answers from too many 
suppliers. Ever happen to you? 

You'll find Quasi-Arc talk your language. A 
single number—Bilston 41905—on your telephone. 

Quasi-Arc Limited are the only people in the 
arc welding business who make and sell everything. 
They can quickly provide you with manual and 
automatic welding equipment, installations and 
supplies—everything you need, including sound 
technical advice. You will find they are thoroughly 


equipped for service and research. 
So reach for that telephone with a smile. 
Quasi-Arc can deliver. 


The interests and activities of The Quasi-Arc Company 
Limited and Fusarc Limited in the well-known processes 


Quasi-Arc - Fusarc - Unionmelt - Sigma 
Helianc - Twin-Arc 


were combined on Ist October, 1955 in order to provide a 
thoroughly comprehensive and effective service to the 
welding industry. 

The headquarters of the new organisation—named 
Quasi-Arc Limited—are at Bilston, Staffordshire, with 
works at Bilston and Gateshead. 


QUASI-ARC 


offer you everything 


Mite oD 


QUASI-ARC LIMITED, BILSTON, STAFFORDSHIRE 


When 





replying to advertisements please mention the Journal 
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Machine it by the 


SPAR CAWROW 


technique of 


wit Nalil MT hap 


= SPARK EROSION = = 


OPP \y~wwns 





SPARCATRON Mk. II equipment with twin heads. A further two or more 
heads may be used in conjunction with the main control unit (left), in some 
circumstances. An essential to the process is the electrode having the male 
form of the shape to be cut in the workpiece. This can be a work sample, or a 
pattern in easy to machine material can be made and used to mould electrodes 
in qu.:ntity. In some instances hollow electrodes can be used for piercing and 
resullant slugs of useful size can be saved. Once set up the process needs only 
occasional inspection ; one man can operate two or three machines and have 
time to make and mount electrodes. 
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Sinking one half of a die in hardened steel. A spare brass 
electrode rests face up on the die. It can be seen that the base 
profile and surface contour of the electrode correspond with the 
impression to be sunk except, of course, that they are reversed. 


HE SPARCATRON process of spark erosion 

provides a long sought means of “cutting” 

intricate shapes, profiles, forms or impressions 
accurately and at relatively high speeds in materials 
which otherwise cannot be machined, or where it is 
not economic to do so by conventional methods. No 
matter how hard or tough, any material capable of 
conducting electric current can be machined with ease 
by SPARCATRON equipment. 
In the toolmaking industries for press tools and dies in 
cemented carbides and hardened steels the process is 
firmly established; it has many applications in the 
making, reconditioning or alteration of dies and 
moulds for diecasting, drop forging, hot brass 
stamping, plastics, rubber, ceramics and of wire 
drawing and extrusion dies. 
Like most machining processes, spark cutting can be 
divided into roughing and finishing operations, but 
here the changeover can be made instantaneously 
without interrupting the cutting. The work is not left 
with a scratch finish as by milling or grinding; 
starting points for and the development of hair cracks 
are precluded. The work remains cold during the 
process so there is no change in structure; hardened 
steels can be machined with ease and difficulties 
associated with hardening after machining are 
eliminated. 
SPARCATRON spark erosion may be the answer to 
your machining problems. Permit us to send you 
further details or to advise on applications to meet 
your requirements. 





Manufactured by Impregnated Diamond Products Ltd. 


SOLE SELLING AGENTS GT. BRITAIN & N. 


Telephone: STECHFORD 3071 


IRELAND 


BURTON GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM 
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Typical Sik te Oature properties 


Stress to give rupture in 300 hours: 


Stress to give rupture ine 000 hours 


oe 


Stress to give 1% total strain in 10 hours: 


36 tons per square inch.at 400°C 
27 tons per square inch at 500°C 


35 tons per square inch at 400°C 
26 tons per square inch at 500°C 


26.4 tons per square inch at 500°C 


‘Typical room temperature properties 


Max. stress - 43 tons per square inch 
"0.1% P.S. - 29.3 tons per square inch 


L..of P..- 23.4 per square ingh 
Elongation - 28. 8 Stern teak 


“E” - 13,650 tons per square 


“Full aa data available on request 


Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS 
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SAMUEL FOX & COMPANY LIMITED 


ENGLAND 
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POWER AT YOUR FINGERTIPS... 


To step up output without increasing your production costs . . 

Black & Decker offer you the choice of four dependable 
Bench Grinders . . . sturdy adaptable tools that give you 
better buffing . . . more efficient wire wheel brushing .. . faster 


‘run-of-shop’ grinding and tool sharpening. Productivity 
The 6” Standard Bench Grinder t, ; ; 
compact powerful tool. oa demands B&D grinders, they are designed for constant use 
All models in the range can be fitted with 
extension spindle & rag buff and all can be 
pedestal mounted. 


on a variety of jobs, they are part of the world famous B&D 


range which includes Drills, Sanders, Saws, Vitrifiers, etc. 


Quicker and Better with 


Black’ Decker 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 





‘BLACK & DECKER LTD HARMONDSWORTH + MIDDLESEX 


si 
TOWSON, USA * TORONTO, CANADA * SYDNEY, AUSTRALIA * MEXICO, D.F SAO PAULO, BRASIL 
Smee's 5/53 
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UNITS 


FOR AUTO-SIZING & MACHINE CONTROL 


Auto-sizing machine-control is the modern technique for the production of high-precision 
components. 
With the Etamic air-operated unit, which is quickly and easily applied to any make of 
grinding machine, savings in production time up to 50°,, can be secured, with the complete 
elimination of rejects regardless of tolerance. 


The Etamic unit automatically controls the machine 
in relation to the size of the component, allows for 
dwell or slow finishing cut, and automatically retracts 
the grinding wheel. Size-control is unaffected by 
wheel wear or age of the machine. 


Etamic units are designed to permit traverse grind- 
ing; they are extremely robust yet of high measuring 
sensitivity; and can be used economically for single 
components or small batches. 








wsicK M A N 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone: Coventry 40351 
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Designing for Production— 


Production of Consumer Goods 


by B. H. DYSON, M.I.Prod.E., F.I.1.A., 
General Works Manager, Hoover Ltd.; 
Chairman, Institution’s Research Committee. 


ESIGN is the visible and tangible expression of an idea. The idea may be to 

cover an invention, a potential market, or to increase sales appeal. The 

expression “ DESIGN” is a definition of proportion, composition, structure, 
appearance, specification, and mechanical and electrical functions. 


The Consumer Goods Market 


When the term “ Design” is applied to consumer goods varying from toasters 
to television, razors to refrigerators, it must embrace many other facets, e.g., con- 
sistent quality, controlled manufacturing costs, and flow production. 


Consumer goods invariably enter a large but highly competitive market—from 
areas opened up by rural electrification to the vast number of city apartment 
dwellers; from England, the most carpeted country in the world, to the rush mat 
huts of Brazil. This widespread market, so extensive and diverse in its many needs, 

demands first and foremost that the design should meet all specific local requirements 
iL and measure up to foreign competition in functional efficiency, eye appeal, and cost. 

Often in overseas markets a typical British design is not acceptable and the overseas 
customer cannot always be sold the idea that the British home market is the acme of 
good design. This presents both a design and a production problem. 


In this highly competitive market not only must a product be right mechanically 
and electrically, but it must also look right, and of course this latter concept may 
be variable from year to year. In designing consumer goods one of the primary aims 
is to achieve an attractive and ‘ cleanline’ appearance which will appeal to potential 
customers. The designer’s responsibility does not, however, end here, for of even 
more importance than the ‘cleanline’ appearance is the attention to detail 
to ensure easy operation and control, safety and resistance to damage, and 
easy and cheap maintenance. Style and colour as well as speciality selling features 
must strive to be at least abreast of competition and, if possible, in advance. In 
other words, the product must be a fashion leader and not a fashion follower. 


The design of consumer goods needs to be well reasoned and not too far in 
advance of the buying public’s tastes. A world-renowned consumer goods designer 
once explained that he had to make frequent world tours of observation in order to 
be able to assess the right level. There is the case of a domestic product where an 
advanced design was so far ahead of the market that although it was tooled for a 
production of 250,000 per year, sales never reached 1,000 per week. On the other 
hand, there are many examples of a product being so well in the forefront of 
accepted design that it has a production life of several years. 


Competition demands high value for money, immediate delivery and consistent 
quality, and this combination calls for design and production co-ordination. There 
can be no weekly or monthly design modifications; Mrs. Smith pays the same price 
and therefore expects the same product of a given consumer goods model as that 
purchased by Mrs. Jones. 
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If the design of the product or even each individual component is not efficient 
from a functional or accepted standard point of view, no matter how perfect the 
manufacturing may be, the desired results will not be achieved. The design office 
and the drawing board are the cradle and kindergarten of production costs. Re- 
search into the question of designing for flow line low cost production is an import- 
ant step toward increasing productivity and enhancing sales. 


Service after Sales 

Servicing the consumer product is a combined sales and production problem 
very closely allied to design. The design must be such that unit construction will 
allow for easy replacement wherever possible on site. 


The first questions the customer asks when the product fails are; “ How long 
shall I be without it ?”, and: “How much will the repair cost ?”. In the con- 
sumer goods market, a period of guarantee including free replacement of defective 
parts is almost accepted practice, and this is an expense largely controlled by design 
and production standards. It is often the case that greater operating efficiency, in 
parallel with lower maintenance costs, are the governing requirements before a large 
potential market can actually be captured. This was very true in the case of the 
television industry. 


Reliable and consistent functioning of a product will build customer confidence. 
Widespread competitive markets make it essential not only for the product to func- 
tion equally well under Antarctic or Equatorial conditions, but also for the ready 
replacement of wearing parts and immediate delivery of service spares. Parts must 
be of guaranteed interchangeability, sometimes even to accommodate the wear in 
existing mating parts. The design should ensure that the fitting of the replacement 
parts can be done with the simplest of domestic tools. Both quality and inter- 
changeability are often as dependent on design as they are on good workmanship. 


The Design Function 

Sometimes the design function is considered fulfilled once the styling, mechanical 
and electrical requirements are complete and acceptable, but with large-scale flow 
production it is necessary for design to provide a specification for appearance stan- 
dards, noise and vibration tolerances, because if these are controversial, production 
costs may fluctuate with the Junior Inspector’s whims and fancies. 


Present-day costs will demonstrate that packing, cartoning, and safe transport 
to the ultimate customer are problems in themselves and also prove to be a very 
expensive job. The design, not only of the product, but also of the container, must 
be resistent to transit damage with due regard to economic manufacture and transit 
costs. Here again, this is a combined design and production problem. 


While the real scope of design can cover a wide field, the specification, shape 
and dimensions of the detailed component parts also need experienced attention and 
must not be left to the inexperienced junior detail draughtsman. If component 
drawings are not considered from a production point of view, expensive tooling and 
processes can often needlessly be installed. Often production is retarded because 
dimensional standards are not defined or are not consistent with actual requirements, 
and surface finish (which is always an expensive production operation) is undefined 
and left to personal opinion. There is also the problem of the tolerances on the com- 
ponent parts not being consistent with the tolerances that could be allowable in the 
specification of the assembly. 


Gone are the days when the consumer goods catalogues and advertisements used 
the phrases; “ massive construction ”, “ solid steel covers”, “‘ iron of heavy section ”, 
“robust heavy design”, all of which glorified sheer weight as representing quality. 
Invariably it will be found that it is lack of good detail design that results in clumsy 
heavy products. Where compactness is required in order to conserve space (as, for 
instance, in the case of washing machines and refrigerators) bulky and heavy designs 
restrict the market. This aspect is particularly important where a product has to be 
lifted and carried—a typical example is the modern camera; not until the clumsy 
plate camera with tripod was replaced by the light folding film type design did the 
camera industry really require any real production. f 
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An analysis of present-day production costs of consumer goods invariably 
indicates that material costs can represent 30°/,-40°/, of the factory cost. More 
important is the fact that the percentage of material purchased which is converted 
into saleable goods is seldom greater than 70°/, and frequently less than 30%, (as 
has been illustrated in the recent Institution of Production Engineers Report on 
“ Material Utilisation”). Co-ordination of design and production activities must aim 
at the highest possible material utilisation. In component design lack of foresight 
can result in ill-considered shapes and dimensions with a consequent high percent- 
age “ blanking” scrap, or in material removal operations producing “ swarf” scrap. 
If design is not carefully considered in relation to existing stock sizes then higher 


costs, long delivery, excessive raw material stocks and unnecessary machining will 
result. 


Design and Production Co-ordination 


To achieve the best results, it is essential that from the earliest stages designers 
and production engineers work together in close co-operation to evolve a design best 
suited for efficient production without sacrificing appearance or performance. This 
close co-ordination must exist right through the drawing board stage to the production 
of the prototype models and to the trial production batch. It is also important during 


these stages that the Buyer and the appropriate outside suppliers are brought in for 
consultation. 


The main objectives should be to direct research into :- 


1. reduction of the number of component parts; 

2. reduction in the number of production operations; 
3. minimum metal removal operations; and 

4. standardisation of detail. 


There is an example of a domestic product where, by a combination of design and 
production research, the total number of component parts in one particular product 
was reduced from 764 to 508 and the number of sub-assemblies from 59 to 45. At 
the same time a considerable improvement was made to the appearance and perfor- 
mance of the product. 


Very often a newly-developed material or process needs to be introduced, and 
it is under such circumstances that difficulties and mistakes are encountered owing to 
lack of close co-operation between the designer draughtsman and the production 
engineer in the early stages of the product development. For example, it may be that 
a moulding process is required to be introduced and the designer or draughtsman 
does not appreciate the moulding technique with regard to mould cavity design and 
powder flow, flash line location in relation to rib design, flanges or undercuts in 
relation to side cores, loose cores, or the ejection of the moulding. To take another 
example, die castings may be introduced in which the process is not fully appreciated 
by the designer with regard to metal flow, draft on the die, distortion and contrac- 
tion problems relative to variations in section thicknesses, or die design problems 
relative to the location of bosses, fillets, radii, and cored holes. Very often the produc- 
tion time and costs of a component are relative to the “ down time” of moulds and 
dies, due to heavy maintenance. With the advance of mechanical handling and 
machining, automatic machine operation and transfer machine lines, the majority of 
metal forming and machining operations can be controlled and operated with a 
minimum of direct operators. However, the maintenance of the cutting tools and 
the removal of the machining scrap and swarf may need an army of people. The 
reduction of material removal operations should therefore be one of the ultimate 
objectives. 


Obvious alternatives are the use of extruded sections, impact extrusions, invest- 
ment castings, cold heading and upsetting, powder metallurgy, etc. Possibly one of 
the most expensive production operations is metal finishing both as regards the 
preparation work and the very low utilisation of material. The design specification 
can assist production by :- 


1. reducing to a minimum the variety of finishes; 


2. standardising chemical or plated finishes that assist the economics of 
mechanising the finishing processes; 


3. commoning-up and standardising on the undercoats for enamel finishes; 
(concluded on page 827) 
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Mr. Everest is Chairman of the Halifax Section of the Institution. 


Se opening a lecture on this subject, it is desirable 
to start by defining what is meant by “ producti- 
vity”’, and to differentiate between that and the 
outmoded conception of “ production at any cost ”’. 

To attain high productivity is to achieve the 
maximum output per man hour, at the minimum 
cost, and to the requisite degree of accuracy and 
quality in the product being manufactured. In short, 
high productivity will achieve for the customer the 
best degree of satisfaction in terms of delivery, price, 
and quality, and should also yield to the manufac- 
turer, and to the employee alike, an adequate and a 
generous reward for their efforts. 
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Mr. Everest 


There are several reasons for the choice of worm 
gear units as the subject of this lecture on “ Pro- 
ductivity ’’. In the first place, this is a typical British 
engineering product, manufactured in relatively small 
batches, and to a very large degree tailor-made to 
suit a wide range of applications, and in this limited 
batch, specially-tailored type of production, I believe 
this country still leads the world. 

There is a further reason for lecturing on worm 
gear units in Huddersfield, since this is an engineering 
product which has been pioneered and developed 
very largely here in this town. 

The worm gear unit is a means of power trans- 











mission between a high speed prime mover and a low 
speed shaft, suitable for driving a wide range of 
industrial equipment. 

In Fig. 1 is shown a demonstration model, having 
a plastic case so as to reveal the internal construction. 
Basically, the unit is composed of three major parts. 
The case, which is shown here in plastic and would 
normally be in cast iron, the wormshaft in case- 
hardened steel, and the wheel assembly on its own 
shaft. 


Present Manufacturing Methods 


I will deal first of all with the methods of manu- 
facture current today. The two halves of the case 
arrive into the factory as rough iron castings. 
Formerly, these were stored in an open yard and, by 
the time they were required for issue to the machine 
shop, they were often badly corroded, requiring a 
tremendous amount of fettling, and hundreds of 
man-hours were consumed in restoring them to a 
satisfactory condition. 

Under the present system, immediately on arrival 
into the works, all iron castings are shot-blasted to 
prepare them for spray painting. A quick-drying, 
weather-resisting paint is used, and the cases im- 
mediately pass along the roller conveyor and out 
into a stockyard, where they are stored until called 
upon for machining. 

When the half cases are issued into the factory, the 
first operations are machining the base and the joint 
flanges. These are carried out by planing, plano- 
milling, or surface grinding, dependent on the size 
and quantity involved. 

When the two halves of the case have had their 
joint faces machined, they are drilled and bolted up, 
and the complete case then goes forward to the 


ra. 2. Special purpose 
4-spindle borer for boring 
and facing four boring 
housings simultaneously. 





Fig. 1. Worm reduction gear unit fitted with plastic 
case showing internal construction. 


boring operation. A special-purpose machine for this 
work, having four boring heads, is illustrated in Fig. 
2, and this method has considerable advantages. It 
is vital in the operation of worm gears that the two 
gear shafts are mounted accurately at right angles, 
and to achieve this reliably and economically is very 
easy with a machine of this kind. 

Although the setting-up time for each new batch is 
quite appreciable, the boring and facing operations 
are carried out quickly and accurately. 














Fig. 3. Copy lathe turning of wormshafts using plate 
template. 


The bolted-up case now goes forward for the 
drilling and tapping of the holes in the end facings, 
multi-spindle drills being used where applicable, and 
the fully-machined case then proceeds to a finished- 
parts stores. 

The second major component in this type of unit 
is the wormshaft. These are received into the works 
in the form of either stampings or forgings. There is 
considerable advantage in the use of stampings, where 
quantities are sufficient, in the reduced machining 
time. 

A forging is usually too rough to be put straight 
on to a copy lathe, and has to undergo a rough 
turning operation first, so there is a saving in 
machining time by the use of stampings. In Fig. 3 
a wormshaft blank is shown being turned on a copy 
lathe, using a plate template. This template, which 
takes the place of the usual cylindrical master blank, 
is divided into two halves. The part which corres- 
ponds with the central worm portion of the worm- 
shaft has to be varied, of course, with the diameter of 
the worm, depending on the ratio of the gears, while 





Fig. 4. Form milling worm threads in worm milling 
machine. 
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the other, corresponding with the shaft ends, is 
common for all ratios. 

After the wormshaft has been turned on the copy 
lathe, it is ready for the cutting of the worm threads. 
There are various methods of carrying out this 
operation; the most commonly used is by rotary form 
milling, and this operation is seen being carried out 
in Fig. 4. In the case of a multi-start worm, of course, 
the blank is indexed after the milling of each spiral 
gash, so as to form the multi-start thread. 


Other Methods 


Other methods employed include hobbing and 
shaping using a pinion-type cutter. There are other 
methods, such as rolling, but these all have serious 
limitations. Hobbing, for example, is only applicable 
to worms of long lead angle, i.e. 45° and upwards, 
which means it is limited to multi-start worms of 
long lead. The shaping method only covers worms 
at the other extreme end of the range, i.e. short lead, 
single-start worms. The formed rotary milling pro- 
cess covers the whole range, but there is an even 
more important advantage with this type of cutter. 
With the hob, and with the shaping cutter, the tool 
is geared into the worm, and the cutter speed of 
rotation is therefore linked with the speed of rotation 
of the blank itself. This imposes a severe limitation 
on the cutting speed. With a formed rotary milling 
cutter there is no such limitation, and the rotary 
milling cutter may be revolved at the optimum speed 
to give the best cutting conditions. 

The thread rolling process is only applicable to 
relatively small worms required in large quantities, 
and primarily to those which are to be left in the 
soft condition. Quite a high degree of accuracy and 
surface finish is attainable at high rates of production. 

In the worm reduction units such as we are now 
discussing, the worms are invariably casehardened 
and ground, which is necessary in order to achieve 
the high load rating which is required. 

When the thread has been formed, the worm then 
passes into the Hardening Shop, for casehardening. 
This was carried out for many years by pack car- 
burising, but lately gas carburising has proved to be 
more economical and a better method, yielding 
higher productivity. The gas carburising plant 
employs batch type furnaces, in which the carriers 
are loaded with a charge of worms suspended 
vertically. 

It might be thought that a continuous furnace 
would yield higher productivity in the hardening of 
worms, but, in this class of manufacture, that is not 
necessarily true. It has to be borne in mind that a 
large range of sizes is involved and, for each size of 
unit, there is a wide range of ratios and pitch. Hence 
this work is better dealt with on a batch basis, so 
that the heat-treatment conditions can be selected as 
the ideal for each batch. 

The suspension in the vertical position is desirable, 
so as to achieve minimum deflection both in the 
hardening and the quenching. 

The gas carburising process is very much cleaner 
than pack carburising, and it is cheaper to an extent 
varying from about 10 to 30%. With suitable steel, 
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it should be possible to quench direct from the 
hardening operation, while with pack carburising, 
the charge must be allowed to cool, followed by 
reheat and quenching. Gas carburising can, under 
ideal conditions, permit the omission of this reheat, 
and allow a quench direct from the hardening. 


Surface Hardening 


There is an alternative method of hardening 
worms by some form of surface hardening, the two 
main processes being flame-hardening and electric, 
high-frequency induction. In either of these methods, 
the results are not too satisfactory. In the first place, 
one is limited metallurgically to a restricted range of 
steels which are not ideal in other respects. Secondly, 
it is necessary, by trial and error, to arrive at the 
correct shape of gas jet, or electric inductors, and the 
shape of these is very critical indeed. Their positioning 
in relation to the flanks of the worm thread has also 
to be maintained extremely accurately, otherwise 
faulty hardening will result. 

It would be a very difficult problem to develop 
and have available inductors for a wide range of 
work, and impracticable to apply this technique to 
jobbing work. 

With surface hardening, of course, a relatively high 
carbon steel is necessary, and there is a considerable 
risk of cracking in the quenching, in the subsequent 
grinding, or in service. 

One of the advantages of gas carburising lies in the 
ability to control the carbon content in the case of 
the gear. This percentage can be controlled down to 
about 1°, carbon, which is much easier to handle 
without risk of cracking in the subsequent operations 
of grinding, and is much more reliable in service 
under heavily loaded conditions. 

Sections through two worm threads are shown in 
Fig. 5, indicating the different form of case obtained 
with carburising; it will be noted that there is uni- 
formity of depth of case right round the tooth profile. 
With an induction- or flame-hardened gear, the 
depth of case varies from a maximum at the mid- 
depth of the tooth and runs out almost to nothing at 
the point of maximum stress, at the root of the tooth, 
which is of course undesirable. 

After hardening, the worm comes back into the 
Machine Shop, and resulting distortions are removed 
by a subsequent grinding operation. Also, the surface 
finish required for satisfactory operation is obtained 
by this grinding. 


Methods of Grinding 


There is a variety of methods of grinding, the 
choice depending to some extent on the form of 
thread required. The British Standard Specification 
on the subject, B.S.S. 721, recommends the involute 
helicoid thread form. One of the reasons for that 
initial recommendation was that this form of thread 
can be ground by a straight-sided grinding wheel 
that can be easily trimmed by means of a diamond 
travelling along a straight line path. Machines 
which operate on this principle can only grind one 





Fig. 5. Sections threads showing 


through worm 
hardened case pattern produced by carburising (above ) 
and surface hardening (below). : 


flank at a time, and usually in one direction of travel 
of the worm carriage. 

During the idle return stroke, of course, indexing 
takes place on a multi-start worm, so that the grinding 
wheel enters the next tooth space, ready for the next 
grinding stroke. 


A Later Development 


A later development is to employ a formed wheel 
which grinds both flanks at once, rather in the same 
way that the rotary milling cutter mills both flanks 
at once. Even with the British Standard tooth form, 
this method necessitates the use of a grinding wheel 
which is trimmed with a diamond to a special curved 
shape. The advantage of the involute helicoid worm 
is still retained, however, in the ease of inspection. 
On machines of this type, the diamond trimming is 
effected hydraulically and the lost time is minimised 
by a speedier return, while simultaneously the 
machine automatically indexes round to the next 
thread. 

There are grinding machines available which grind 
on the return stroke but, in order to do that, two 
conditions must be satisfied. Provision must be made 
for run-out of the grinding wheel beyond the ends of 
the worm, sufficient to give time to index, and that 
must occur at both ends of the worm. 

The second requirement is that the machine must 
automatically compensate for the backlash in the gear 
train mechanism between the grinding wheel motion 
and the worm table motion, otherwise, as soon as the 
grinding wheel came into the worm to start grinding 
on the return stroke it would be out of index, and it 
would foul the wheel. 

A large proportion of worms will not permit the 
grinding wheel to run out clear of the threads, owing 
to the presence of a collar or shoulder, so that the 
best general-purpose machine for grinding worms to 
fit into this type of worm reduction unit is still the 
double-sided grinding machine, grinding on one 
stroke and returning on a fast idle stroke, and indexing 
during this return stroke. 
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Fig. 6. Welding bronze wormwheel rim to cast iron 
centre on electric arc welding machine. 


Just as case-hardened nickel molybdenum, or 
nickel chrome case-hardened steel is the ideal for the 
wormshaft, so experiment and experience have shown 
that phosphor bronze, of about 12%, tin content, 
gives the optimum conditions for the operation of the 
wormwheel. This particular type of phosphor bronze 
is, in fact, generally the best for machinability, which 
is rather a fortunate coincidence. 

There are two methods of casting the phosphor 
bronze rim blanks. These can either be cast in a 
static mould, or centrifugally into a spinning mould. 

In the case of the static casting, a coarse grain 
structure is obtained, while in a centrifugal casting 
a fine homogeneous structure results, and this does 
show up very markedly in the load carrying capacity 
of the wormwheel, in service, and also in the machin- 
ability of the wormwheel blank. 
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Phosphor bronze is a relatively expensive material, 
and, for that reason, in all but the very small sizes of 
wormwheel, the wormwheel blank is formed from an 
annular rim or ring of phosphor bronze, in which the 
teeth are cut, which is mounted on a cast iron centre. 
This raises the problem of fixing the rim to the centre, 
and there is a variety of methods employed. 

Perhaps the oldest method is to shrink the finished- 
turned rim on to the centre, and then to insert pegs, 
half in the rim and half in the centre. 


A More Modern Process 


A more modern process now employed for fixing 
the rims to the centres is by electric welding. In Fig. 
6 is seen a welding machine developed specially for 
carrying out this particular operation. The rim is 
again shrunk on to the centre, but with a smaller 
shrinkage fit, and the welding takes place auto- 
matically as the blank rotates under the arc. This 
produces a clean and uniform result. This is not a 
weld in the true sense, so much as a fusing and a 
mechanical keying and bonding between the two 
materials. 

Tests have shown this particular construction to 
offer very high resistance to lateral loads tending to 
push the rim off, as well as to torsional loads. 

An interesting method of construction is to cast 
the phosphor bronze rim direct on to a cast iron 
centre. There is a fundamental difficulty with this 
process, however, which arises from the fact that the 
thermal coefficient of expansion of bronze is very 
much higher than that of cast iron. No matter whether 
the centre is preheated or not, when the bronze is 
poured into the mould and cools with the centre, the 
rim attempts to contract more than the cast iron 
centre. The centre will not allow the rim to shrink 
in its natural way, and it will inevitably remain in a 
condition of tensile stress. In some instances, the cast 
iron centre has been known to be crushed and to 
collapse under the shrinkage stress of the bronze rim. 

The wormwheel blank is finish turned, and then 
goes on for cutting of the teeth. Fig. 7 shows a blank 
on a wormwheel generator, or a hobbing machine. 


Fig. 7. Wormwheel being hobbed on worm- 
wheel generator. 











The process has many variations, but the best 
practice is to use a parallel roughing hob and follow 
with a serrated finishing, or reamer, hob. The latter 
is necessary, since the roughing hob has form-relieved 
teeth, and, therefore, when the cutting faces are 
sharpened back, the hob reduces in diameter. It is 
one of the cardinal principles in worm gearing that 
the hob must be substantially a replica of the worm 
which is to mate ultimately with the wheel being cut, 
and that cannot be if the hob, every time it is 
sharpened, changes diameter. 

That is a difficulty which can be overcome to a 
certain extent by imparting a slight swing to the axis 
of the hob in relation to the wheel, but the ideal 
solution, where one has sufficient quantity batches, is 
to have a serrated finishing hob which is exactly of 
the diameter required. 

So much for the manufacture of the three major 
components. These go forward then to a finished- 
part stores, and, after they have been marshalled 
together by the storekeeper with the bearings, oil 
seals, and other fitments, they are then issued into 
the Assembly Shop at the appropriate time. 


Importance of Assembly 


All the major parts are manufactured to close 
drawing tolerances, therefore the building up of 
these units is essentially an assembly, not a fitting, job. 
The most critical operation is the adjustment laterally 
of the wheel in relation to the worm, so as to achieve 
the correct contact marking, and that is obtained 
by shimming of the bearing end covers so that 
location of the wheel is correct in relation to the 
worm. 

The assembled unit is given a light test run and 
then passes forward, to the paint spray booth, where 
it is given a final paint spray. A roller conveyor is 
used for transporting these particular units to the 
spray booth. 

Throughout all this Machine Shop work, use is 
made of modern mechanical handling processes. 
For example, in bringing the castings from the Casting 
Stores down into the Machine Shop, fork lift trucks 
and the pallet system are employed. 

Fig. 8 shows a truck dealing with a load of cases, 
six being mounted on to each wooden pallet. Within 
the Shop itself, the heavier worms and wheels are 
dealt with in stillages, and a run-about truck can be 
used to move these about. Alternatively, a crane can 
be used for the movement of stillages. 

Rack conveyors are used for small, light items, and 
these are wheeled from machine to machine, and 
represent a very convenient way of handling small 
worms and wheels. 

In this manufacturing procedure, inspection has 
an important part to play and, in order to permit 
assembly, rather than fitting, it is essential that all 
parts are passed off to the correct drawing limits. 
Fig. 9 shows a special worm gear testing machine, for 
checking the lead angle and the general shape of the 
worm threads. The two gears, the worm and the 
wheel, are also meshed together and, by means of 
blue marking, the contact is observed. In the batch 
production that we have been considering, it is 
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Fig. 8. Handling of cast iron cases on wooden pallets 
by means of fork lift truck. 


customary to have master worms available of all 
standard ratios, for checking wormwheels, and master 
wormwheels available of all standard ratios, for 
checking the worms. In that way, complete inter- 
changeability from the point of view of assembly and 
service is achieved. 





Fig. 9. Worm gears in testing machine. 
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SURFACE ROUGHNESS OF WORM THREADS AFTER DIFFERENT OPERATIONS. 
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Fig. 10. roughness of worm threads after 


different operations. 


Surface 


Surface finish on the worm flanks is of vital im- 
portance in the satisfactory running of worm gears. 
Surface finish records show that double-sided grinding 
gives a rather better finish than single-sided. 

Electrolytic polishing can improve the finish on a 
rough ground worm, but that is of only academic 
interest. Buffing can produce a good finish but is not 
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a satisfactory shop process. Lapping is sometimes 
used where the very finest finish is required for 
precision work, but is not generally applicable. The 
rough grind coupled with the finish grind is the 
common production method, the ultimate figure of 
30 micro-inches being adequate. 

This is shown in a different form in Fig. 10, where 
finishes may be compared with that which is obtained 
from the milling operation. 

An important factor in obtaining high productivity 
in engineering manufacture is the vital subject of 
production control. The first duty of production 
control involves making the necessary arrangements 
for the flow of material to the works, i.e. the raw 
materials, such as castings, forgings, etc., at the right 
rate and at the right time to meet the necessary pro- 
duction programme. Secondly, standard parts, after 
machining in batches, must be held in stock ready 
for assembly into units as and when required. 

A stock of finished machined cases which have gone 
forward through all the machining cycles, is held at 
the finished-part stores, where they are methodically 
controlled and made available as required. 

Similarly a store holds standard wheels, worms, 
and, in the bins, all the miscellaneous parts—bearings, 
oil seals, and so on, and it is one of the vital duties of 
production control to see that all these parts are 
available at the right time, and in the right quantity. 

As already mentioned, however, this particular 


product is tailor-made to a very large degree and, 
although standard designs, standard ratios, etc., are 
available, there are many calls for special features 

















Fig. 12. Machine shop flow chart for 


standard 6” wormwheel. 


and special parts. This means that, mixed up with 
the batch production of standard parts, there is a 
vast complexity of special parts, all proceeding 
through the Machine Shops simultaneously. 

The problem of controlling these special items is 
very much greater than that of maintaining the 
supply of raw materials or of standard parts. Unless 
some system is devised and operated for controlling 
the manufacture and the flow of the special parts 
through the Shops, chaos is bound to reign. 

In Fig. 11 is illustrated one method of tackling this 
problem, involving the use of a wall chart which is 
arranged to show, period by period, details of order 
numbers, job numbers, customers, and so on, and, by 
means of coloured pins, it is possible to log and record 
continuously the progress of all these jobs. 

Proof of the value of effective production control is 
clear from the results achieved in a particular shop 
manufacturing these products. In 1949, the output 
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and the work in progress figures are given as 
100°. Without any basic change in the productive 
capacity of the shop, the output remained sub- 
stantially constant until 1951, and then it shot up by 
60°, in one year. That coincides with the introduc- 
tion of improved production control. Simultaneously, 
the work in progress came down to less than half 
what it was before. 

A curve of output rather than productivity is given, 
since half of the increase in 1951-52 was achieved by 
the consumption of parts already made but not 
properly co-ordinated, and it was by improved pro- 
duction control that these were turned into useful 
output. 

Another aspect of production control which is very 
important is shop layout. Fig. 12 is a diagram 
illustrating a general machine shop in which these 
units are manufactured, along with many other 
products, and the policy then was to group like 
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Fig. 13. Improved machine shop flow 
chart for standard 6” wormwheel. 
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machines together, for obvious reasons. The distance 
travelled by the component parts of a standard 6” 
wormwheel during manufacture totalled approxi- 
mately five miles. Fig. 13 shows that, by bringing 
all that relevant plant into one production line, in 
one bay, that five-mile journey can be reduced to 
100 yards. 

Although there are advantages in the former method 
of grouping like machines, clearly, if one is concerned 
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Fig. 15. Photoelastic analysis of cutting action at low 
speed. 
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Fig. 14. Curve showing effective cutter 
speed on machinability of bronze. 


solely with the productivity of a particular article, 
there is no question that line production has tre- 
mendous advantages. 


Continuing Research 


Technical departments have their part to play in 
the drive for productivity. Research, for example, is 
proceeding continuously. Tests were carried out to 
find the effect of cutter speed on the cutting of 
various bronzes, and it was found that phosphor 
bronze centrifugally cast is very much more machine- 
able than phosphor bronze sand cast, and the 
optimum cutting speed is higher also. 

By taking tests at higher cutting speeds, the 
interesting results shown in Fig. 14 are obtained. 
Unfortunately, only between the limits indicated is 
a satisfactory finish obtained. 

Advantage cannot be taken of the apparent 
improvement in cutting performance at the higher 
speeds because the cutting is not clean and the work 
becomes burnished. Fig. 15 reproduces actual 
photographs taken in a Polariscope, showing a single 
point cutter travelling in an upwards direction, and 
taking a chip out of a disc blank. It will be seen from 
the fringes obtained in the photoelastic pictures that 
a considerable shock blow takes place at the first 
point of contact. As the cutter travels higher up the 
blank, this stress pattern gradually reduces, hence it 
can be concluded that most of the damage to a cutter 
takes place just as the cutter makes first contact with 
the blank. 

In Fig. 16 is shown a series of photographs taken 
at a much higher cutting speed. Here the first shock 
seems to produce an even greater stress pattern. 
Travelling upwards the chip is seen ahead of the cutter. 
and near the end of the travel the stress pattern seems 
to have reduced almost to nil. Hence, as the cutting 
speed becomes faster, there is bigger variation between 








the initial and final stresses in the blank. These 
photographs were taken by means of electronic flash. 

Tests were also made to determine the relative 
efficacy of a high speed steel cutter and a carbide- 
tipped cutter in cutting bronze, and these indicated 
the tremendous potential increase in cutting speed as 
between a tungsten carbide cutter and a high speed 
steel cutter. 

These results have actually been borne out in the 
hobbing of wormwheels, and in Fig. 17 will be seen a 
carbide-tipped roughing hob which was prepared to 
demonstrate a gain of 15 times in the practicable 
cutting speed. 

The cost of a full hob today is such that it is not 
an economic proposition in general work, unless the 
quantities are extremely high, but, nevertheless, 
results of research show that there are potentialities 
there. 

The Design and Development Departments also 
have their influence on productivity. Apart from 
keeping up to date with the requisite programme in 
the issuing of drawings, the Production Drawing 
Office has the over-riding responsibility of seeking all 
the time for improvements, both in materials and 
designs for productivity. 

The results of an investigation into different forms 
of construction of materials for a standard case are 
given below:— 


CoMPARATIVE Costs ON SMALL Worm GEAR CASE 


MANUFACTURE 
(Mould, die, and pattern costs spread over 5 years.) 


Cost Relative 
to Cast Iron 


Cast Iron ... ro _ i 1.00 
Plastic “— ain ue ws 0.79 
Die Cast Zinc Alloy ee si 1.23 
Die Cast Aluminium an acs 1.05 
Steel Pressing os ae ae: 1.51] 


Cast iron, the present standard material, is taken 
as unity, and the analysis showed that, when con- 
structed in plastic, the cost, including all machining, 
would be .79, die cast zinc alloy 1.23, die cast 
aluminium 1.05, and steel pressing 1.51. From these 
results one might conclude that the plastic was 
obviously the cheapest proposition but, unfortunately, 
the characteristics of plastic materials, from the point 
of view of thermal conductivity, modulus of elasticity, 
and tendency to creep, are such that they have to be 
ruled out on technical grounds. 

The multiplicity of types and sizes of unit being 
manufactured is indicated in Fig. 18. This shows just 
a collection of units taken at random, ready for 
despatch. 

The following are some of the non-standard features 
which are commonly specified :-— 


Cases .... Cast or fabricated steel cases for 
special applications. 
Water cooling coils for high ambient 
temperatures. 
Heaters fitted for low ambient tem- 
peratures. 


Fig. 16. 


Gears 





Photoelastic analysis of cutting action at high 


speed. 


General case modifications to suit 
special applications. 

Special end covers for mounting 
users’ parts. 

Holding-down bolt holes for fitted 
bolts. 

Special dipstick arrangements to suit 
requirements. 

Special exterior and interior finishes 
as requested. 

Protection against hosing down. 


Arranged to work in unorthodox 
positions. 


Foreign nameplates fitted. 


12 standard, and an unlimited num- 
ber of special ratios. 





Fig. 17. 


Experimental carbide-tipped roughing hob. 


787 








Shafts 


Fig. 19. 
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Central contact for lift gears. 
Minimum backlash for reversing 
drives. 

Steel wheel centres for shock loading. 
Bolted-on wheels (when requested). 
Slipping wheel centres for overload 
protection. 

Special extensions (worm and/or 
wheelshaft). 

Special keyways. 





Universal mounting type small worm gear unit. 





Fig. 18. Worm gear units of various 
types ready for despatch. 


Bearings Extra roller bearings for overhung 
loads. 
Special bearings for exceptional load- 
ing conditions. 

Lubrication Pressure lubrication for very fast 


running units. 
Stauffer lubrication for very slow 
running units. 

In these circumstances it will be obvious that it is 
difficult to obtain standardisation to a degree sufficient 
to facilitate quantity runs in manufacture but, in spite 
of all these variations in the cases, gears, shafts, 
bearings, lubrication, and so on, there are certain 
basic parts which can be standardised to a fair degree. 

In Fig. 19 will be seen how, at the smallest end of 
the range, this problem was tackled some years ago, 
and a design was evolved where the case is square in 
form, with four holes in the corners, and the feet are 
detachable. Fig. 20 illustrates how many different 
positions can be achieved in the mounting of this 
particular unit. Hence, by suitable design, a universal- 
mounting type unit has been evolved, thus permitting 
much greater use of standard parts. Quantities of 
these, therefore, become sufficient to facilitate large 
economical batch production. 


Use of Automation 


We are now said to be at the start of a second 
Industrial Revolution, and all round we see increasing 
use of “ automation ’’. One might be inclined to 
think that this does not concern engineering works 
dealing only with relatively small batch work and a 
multiplicity of special items, but that is not necessarily 
so; in fact, there is much evidence to indicate that the 
use of automation and_ special-purpose transfer 
machines is becoming increasingly general, even in 
batch production. 

Admittedly, if the principle of line production is 
established, then it should be relatively simple to go 
a step further and arrange automatic transference of 

















material from machine to machine, and automatic 
loading of these machines. Alternatively, in the class 
of work we are considering, the transfer machine 
might have applications, and one of these is in 
operation on worm reduction unit cases. One 
operator only is required while bores are machined, 
housings faced, holes drilled and tapped, as the cases 
pass from station to station along the machine. The 
large machine shop with a multiplicity of machines 
scattered over a wide area is dying, and the advantages 
to be gained from this new form of manufacture are 
so tremendous that, in the next few years, there will 
undoubtedly be very big developments in this 
direction. It is not wise to assume that these are only 
for the car manufacturer, the radio manufacturer, 
and the people who talk in millions. They can, and 
will, be applied very effectively in batches of 150 
and 200. 

One can visualise a shop set out to build worm 
gear units, in which one transfer machine deals with 


the bottom half cases, another handles the top half 


cases, the two halves then coming together on roller 
tracks, and, after bolting up, are fed to a third transfer 
machine, such as that illustrated, where the complete 
final machining takes place, and the cases then go 
forward to the finished-part stores. 

Another transfer machine could machine all worm- 
shaft blanks and turn them up to the gear cutting 
stage. Similarly, another such machine could take 
centres and rims and machine them up to the gear 
cutting stage. Beyond that, the gear cutting shop, I 
think, will remain much as it is today, for some time. 


The Part of the Production Engineer 


To conclude, I would like to stress that high 
productivity in the future will not be achieved by the 
old philosophy of incessant appeals to the workpeople 
to work harder, appeals to them to give up their 
Sundays, and work seven days a week. It is to the 





Fig. 20. Alternative mounting positions for Universal 
type worm gear unit. 


production engineer, and all those concerned with 
production engineering in any form whatever, that 
we must look in the full use of their knowledge and 
experience, their ingenuity and their common sense, 
and, in short, in the full use of their brains. 





DISCUSSION 


Chairman: J. E. HILL, M.I.Prod.E., Regional Chairman. 


Mr. I. C. Hopkinson: I would like to ask if Mr. 
Everest has ever experimented with thread whirling 
for the production of the worm? Does the hob with 
th> carbide teeth at the end come under that heading? 
Is it applied to a normal, conventional screw thread? 

Secondly, on the same subject, has centreless form 
grinding been applied for your finishing operations? 

Mr. Everest elaborated on the care taken in getting 
down to 30 micro-inches on the worm, but did not 
make any mention of the finish obtained on the 
wormwheel from the finish reaming operations. Is it 
not so important on the wheel as on the worm? 


In connection with the mating of the rim on the 
wormwhee! blank, Mr. Everest rather skipped over 
the welding of the phosphor bronze with the cast 
iron. We saw a picture of the welding machine with 
an electrode. Is that a submerged arc form of welding 
employing either a flux or a gas? There is still the 
difference of expansion of the two metals to contend 
with, and I would like to ask how the stresses are got 
rid of at the point of melung of the two metals? 


Mr. Everest: Dealing with the last question first, 


789 





there are two basic methods of welding, one using a 
bronze electrode, and the other a carbon arc. The 
latter is merely a displacement method, and fuses the 
bronze without any added material whatever. With 
the bronze electrode method, which is more expensive, 
but easier, the slide showed added material to form 
the fillet. There is no benefit in the use of a sub- 
merged arc, as this would tend to cause excessive 
local heating of the blank, and, provided the welding 
is done sufficiently quickly, there is no particular 
difficulty in regard to differential expansion, owing 
to the initial shrink fit. 


The finish on the wormwheel is of course important. 
The worm is running in mesh with the wormwheel 
and the worm flanks travel past the wheel flanks at a 
high sliding velocity, and, if there were surface 
irregularities, it would act almost as a reamer scraping 
across the face of the bronze wheel. If, however, the 
wheel were not of a smooth surface, this would tend 
to be burnished by the sliding action of the worm, so 
that the same extreme degree of surface finish is not 
required on the former. However, the serrated 
finishing hob does give a very good finish. 

With regard to centreless grinding, this is not 
applicable at all to the grinding of worm threads. 
Worm thread grinding is a generating process and, 
as such, involves accurate control between the motion 
of the work spindle and the grinding wheel. 

As far as I know, thread whirling has never been 
attempted for any but small diameter, short lead 
screw threads. For longer leads, thread rolling is a 
more suitable process for small worms which have not 
to be subsequently hardened. 


Mr. J. Blakiston: I think we have had tonight 
one of the finest lectures which it has been my 
privilege to listen to in this room, and there are just 
one or two questions which I would like to ask. 


Starting on the foundry side, has Mr. Everest had 
any experience of the composite centrifugal casting, 
whereby the bronze rim is spun and, while it is still 
liquid, the cast iron is poured in to form a composite 
unit? 

Secondly, has he tried the investment process for 
the casting of the wormwheel teeth? When a solid 
spun wormwheel is cut into, we all know that the 
further one digs in, the more open the metal becomes. 
Very accurate castings can be made by the investment 
process, and one can also make centrifugal castings 
with rims formed in this way. 


Mr. Everest referred to a forged worm and a drop 
stamped worm. Modern forgings are made on a 
forging press, and it is quite simple for the forging 
press to form the worm contour within reasonable 
limits. 

Is it a good or a bad thing to have such a high 
finish as 15 micro-inches on the worm? Is it going to 
preclude the wormwheel from carrying the lubricant? 
I am wondering are we pursuing the correct path, to 
finish gears to extremely high finish and then to 
subject them to some heat treatment operation which 
results in a very wide distortion arising later in 
service? 
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Mr. Everest: Dealing first of all with the question 
of distortion occurring in gears after they have been 
in service, I know of no evidence that such things do 
happen. The worms undergo hardening and quench- 
ing, and, in many cases, are stress relieved or annealed 
afterwards, and the residual stress would be very 
small indeed. There is certainly no evidence that I 
know of to indicate that worms have shown any 
change in their manufactured accuracy after service, 
arising from the release of stresses set up during the 
heat treatment process. 


Mr. Blakiston suggested that if we have too fine a 
finish on the gears, the oil might not get a chance to 
lubricate. The action between the teeth of a worm 
and wheel is such that they roll into engagement and 
draw oil in with them, and, in fact, almost ideal 
conditions of lubrication obtain where you get an oil 
film wedge, such as you get in a Michell bearing. 
Regardless of the surface finish, these conditions of 
lubrication obtain. 


The forgings which we have obtained have defi- 
nitely been much rougher than stampings, and 
required rough turning in a centre lathe before 
attempting to finish turn on a copying lathe. Owing 
to the necessity for expensive dies, the idea of forming 
the threads by forging or stamping would not be 
applicable to batch work. 


With regard to the question of the composite 
casting, some work has been done on several versions 
of this process, but, technically, it would seem to suffer 
from the same objection as all the other processes for 
casting rims on centres, namely, that the bronze is 
left in a state of severe tensile stress, owing to the 
differential thermal expansion of the two metals. 


The investment process does not seem to me to be 
applicable to industrial wormwheels. It is used 
extensively, of course, in the casting of small com- 
ponent parts, but is very expensive, and I think the 
cost would be prohibitive for gears manufactured in 
that way in relatively small quantities. 


A Visitor: I would like to ask the lecturer whether 
anything has been done with the spraying of dural- 
umin on worm gears? This method has been used 
for the building up of surfaces of work which has been 
scrapped, and is excellent in forming a hard surface. 


Mr. Everest : I take it that the questioner means 
spraying of the wormwheel teeth? We don’t want a 
hard surface, but a reasonably soft one, otherwise the 
wheel would not bed in with the hard and polished 
worm. Regarding the worm itself, a duralumin 
surface would be less hard than case-hardened steel. 
Various treatments have been tried on worms to help 
them over the initial bedding-in process, such as 
Parco-lubrising and copper plating. Generally speak- 
ing, however, the advantages are not sufficient to 
justify them as production methods, and there is 
nothing to beat a well-finished, case-hardened and 
ground worm. 




















Dr. Ward: I would have liked to see a slide 
showing a section through the worm gears, because I 
am interested in the location of the wormshaft. How 
is the thrust taken up, and at which end? 


Regarding the choice of phosphor bronze for the 
wormwheel, is that because the metals are dissimilar? 
We must get away from the idea that it is necessary 
to have dissimilar materials. With straight spurs, we 
use steel in both cases. 


After the wormshafts have been hardened, do they 
go to a stretching machine? 


In the slide showing the assembly shop there were 
no visible means of lifting from the stack of cases to 
the bench. How is this done? 


Mr. Everest: The wormshaft has to have the 
thrust taken on both ends, because it must be capable 
of operating in both directions, and that is usually 
achieved by fitting an angular contact bearing at 
each end. 


As regards the use of phosphor bronze for the 
wormwheel, continuous research is going on all the 
time into all available materials, and there is none 
yet which gives, when run with a case-hardened steel 
worm, as low a coefficient of friction, and as high a 
life from the point of view of wear, as a 12°, tin 
bronze. 


In the days of pack carburising, the amount of 
distortion was quite considerable, and a shaft which 
was turned and cut quite true, after it had gone 
through the heat treatment, would run out of truth, 
and it was adjusted in a straightening press until it 
ran true. Although distortions today are considerably 
less, this is still a standard process—simple, quick, and 
thoroughly reliable. 


Jib cranes are employed in the Assembly Shop for 
lifting cases and heavy parts on to the assembly 
benches. 


Mr. Macdonald : I would like to ask whether, in 
regard to hardening, the cyanide, or nitriding, 
process has been investigated from the point of view 
of cheapness and wear resistance? Also, has the new 
I.C.I. process—Sulfinuz—been experimented with, 
using a cast iron wormwheel and subjecting it to this 
process, and thereby gaining in improved machining 
time. With a cast iron wheel, can the worm and 
wheel be treated in this manner to provide a basic 
film of lubricant, separating the metal-to-metal 
surface? 


Mr. Everest : One major objection to nitriding is 
that it takes too long, and in any case is only applicable 
to certain steels, and the case tends to be shallow and 
rather brittle. The cost is also considerable, and I 
doubt whether one could in fact, with a worm of 
relatively large pitch, get sufficient depth of case. 
Cyanide hardening is virtually the same—more 
applicable to shallow case depth work. 


The Sulfinuz process is being experimented with, 
and has shown considerable promise, but more in 
connection with spur and helical gears rather than 
worm gears. Again, it is only used to assist in the 
running-in, and has no ultimate effect on the ability 
of the gears to carry any particular load, which 
depends on the choice of materials for worm and 
wheel. 


A Visitor : Has S.G. iron been experimented with. 
and would it eliminate the composite construction of 
the wormwheel? Also, could we have a little more 


explanation of the transfer machine shown in the last 
slide. 


Mr. Everest: S.G. iron has been experimented 
with very considerably but, from the point of view 
of coefficient of friction, load carrying capacity, and 
wear resistance, it has not been found suitable for 
worm gears, and cannot be compared with phosphor 
bronze. 


Any conventional form of transfer machine can 
obviously be employed for the machining of gearcases. 
Boring, facing, drilling, tapping, spot facing, and 
inspection can be carried out using standard heads. 
Owing to the right angle bores, either a square form 
or rotary arrangement can be employed or, with an 
in-line machine, indexing carried out between 
operations. Such a machine would need only one 
operator, but the heads have to be reset between 
batches. Probably, later on, this resetting will be 
done automatically, using a punched card system or 
magnetic tape control. 


Mr. Cryer: On the matter of surface finish, the 
numerical values quoted by Mr. Everest were H max. 
With the Talysurf of Taylor, Taylor & Hobson, their 
figures are based on an average reading. If the 
Institution of Production Engineers could do some- 
thing about getting a standard for these, it would 
help considerably. 


Mr. Everest : Unfortunately, the H mean figure, 
is yery deceptive. You can get two entirely different 
characteristics of surface finish with the same H mean 
figure, and yet one could be absolutely appalling from 
the point of view of worm finish, and the other 
satisfactory. H max. does tell you what the deviation 
is from the crest to the hollows, and that really is 
very important. 


I would not like to suggest to the Council of the 
Institution of Production Engineers that they usurp 
the function of the B.S.I. The latter body has already 
published a standard on this subject, B.S.S. 1134: 
1950, and in this the H max or “ peak-to-valley 
average heights’”’ is given as an alternative to the 
“* centre line average heights ’’ method. 
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EAR metrology is not confined to the measure- 

ment of gears, but embraces the machines and 
tools required to produce them. It is closely linked 
with the study of the machine kinematics, as periodic 
errors in the main driving shafts of the machine give 
rise to undulations along the tooth surfaces. It also 
covers instrument design, and the preparation of 
national standards of accuracy is a natural develop- 
ment of work in this field. 

Improvements in production accuracy depend to a 
large extent on the provision of methods of measure- 
ment which can be readily and quickly applied in 
engineering workshops and inspection departments. 
To meet this need various types of universal and 
single purpose instruments have been developed, each 
designed for a specific range of gear sizes. For inter- 
mediate sizes of gear, covering aero-engine super- 
charger drives, automobile rear axle drives, etc., the 
gear component can be readily mounted between the 
centres of the measuring machine and little difficulty 
is experienced on account of size and weight. On 
the other hand, measuring equipment for gears used 
in marine turbine reduction drives has to be designed 
for sizes of gear unit ranging from about six inches 
for helical pinions, to 15 feet diameter for the main 
reduction gear wheel. The solution to this particular 
problem has been the development of a range of 
portable measuring tools which measure individually 
the errors in each tooth element. By virtue of their 
portability they can be readily applied to the gear on 
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site. At the other end of the scale the very small sizes 
of gear (40 D.P. to 200 D.P.) such as are used in 
clockwork and precision mechanisms, present a major 
difficulty and a satisfactory system of measurement 
has yet to be established. For each size of gear, 
however, the tooth elements requiring examination 
are essentially the same and the respective instruments 
used differ only in details of construction and mode 
of operation. 

Limitations of space prevent a detailed study of the 
subject as a whole and the present paper is a review 
of existing methods of measurement which, from the 
Writer’s experience, have been found to be satis- 
factory. Reference is made to some recent develop- 
ments and the possible trend of future developments 
in this country is discussed. Suggestions are given 
for establishing a unified system of pitch tolerances 
based on the results obtained from a comprehensive 
series of pitch measurements. 


Gear Elements 
The complete examination of any gear can be 

divided into the following sections; although these 
sections relate specifically to the examination of a 
spur gear, the general principles involved apply 
equally well to other types of gear. 

Gear Blank 

(i) Bore diameter. 

(ii) Outside diameter. 

(iii) Face Width. 




















(iv) Concentricity of outside diameter relative 
to bore. 

(v) Axial float of each end face. 

Position Measurements 

(i) Flank to flank pitch (adjacent). 

(ii) Spacing of each set of tooth flanks around a 
circle concentric with the axis of rotation 
(cumulative). 


(iii) Variations in tooth thickness. 
(iv) Eccentricity of the teeth relative to the axis 
of rotation. 
Tooth Profile 
(i) Tooth form errors. 
(ii) Symmetry of form of the two flanks. 
(iii) Tooth thickness. 
(iv) Tooth depth. 
Tooth Alignment 
(i) Alignment of each tooth flank parallel to 
the axis. 
Meshing of Gears 
(i) Centre distance 
(ii) Backlash at nominal centre distance. 
(iii) Uniformity of motion measured relative to 
a mating gear or an appropriate master 
gear. 


Accuracy of Gear Blank 

The production of precision-cut gears necessitates 
the manufacture of accurate gear blanks!. Insufficient 
care during the preparation of the blank may 
completely nullify the accuracy of gear cutting. The 
bore diameter, concentricity of the outside diameter 
and axial float of the end register faces are important 


features which not only affect the accuracy of 


mounting on the gear cutting machine, but also the 
truth of the final gear assembly. They also constitute 
the datum surfaces on which the resultant accuracy 
of the gear tooth elements depends. 


Position Measurements 

(a) Comparative methods of measurement. The 
measurement of the adjacent and cumulative spacing 
errors may be determined by intercomparing the 
pitches of the individual teeth or by direct measure- 
ment, using some form of indexing mechanism. With 
the former, the method basically consists of measuring 
the departures in circular pitch of the adjacent teeth 
relative to the pitch of one tooth which is selected as 
a datum. 

In the Carl Zeiss gear measuring machine, illus- 
trated in Fig. 1, the gear to be tested is mounted 
between the machine centres and the measuring unit 
is located on a compound slide which is free to move 
in both the radial and tangential directions relative 
to the pitch circle diameter of the gear. Two feeler 
points are arranged to contact similar flanks of 
adjacent teeth in turn, and any change in their 
separation due to variations in adjacent pitch are 
indicated directly by means of a precision indicator. 
This machine can also be used for the measurement 
of base pitch, variations in tooth thickness and 
concentricity of the tooth flanks of spur, helical, bevel 
and wormwheel gears. Its maximum diametral 
capacity is approximately 15 inches. 





1. “The Tools and Techniques for the Production of 
Precision Gears”—‘“The Tool Engineer” Jan/Feb, 1946 





Fig. 1. Carl Zeiss gear measuring machine. 


The same principle is also applied in the Maag 
design of circular pitch gauge. This instrument, 
which is of portable construction, receives its location 
from the gear external diameter. Thus the effect of 
any eccentricity of the external diameter relative to 
the gear axis is quite clearly included in the measure- 
ment. 

For both types of measuring instrument the 
cumulative spacing error of each set of tooth flanks is 
derived by summation of the errors in the successive 
pitches. The main weakness of this system of 
measurement obviously lies in the summation process 
involved in arriving at the final result and a high 
degree of accuracy must, therefore, be obtained for 
each individual pitch reading. 

Portable types of pitch comparators, employing the 
same principle, are extensively used for the measure- 
ment of marine gears. Basically they consist of two 
stylus balls each forming part of a simple lever 
assembly which, in turn, is attached to a light alloy 
frame. This type of gauge receives its radial location 
from the top surface of the gear or alternatively from 
a register band machined on the end face of the gear. 
The gauge is arranged to span several teeth and, in 
this instance, the cumulative pitch error is derived 
by summation of the variations in the successive span 
readings. The accuracy of the final result is dependent 
on the number of span readings, the finish of the 
tooth surfaces, the sensitivity and repeatability of the 
gauge, the accuracy of the locating surfaces, thermal 
change during measurements and the skill of the 
operator. In view of these remarks it is not surprising 
to find that inspecting authorities with experience of 
this work treat the results obtained for cumulative 
error with some reserve. The problem is one which, 
in the Writer’s opinion, calls for a different method of 
approach by eliminating the manual operation of the 
gauge. 

(b) Direct angular methods of measurement. In order 
to measure directly the spacing of the teeth in,relation 
to their nominal angular position, means must be 
provided for rotating the gear accurately through 
angular intervals of 360/N, where N is the number of 
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Fig. 2. Precision rotary table. 


teeth in the gear. For gears up to about 30 inches in 
diameter it is customary to use a mechanical indexing 
mechanism or optical measuring device, such as a 
precision rotary table, illustrated in Fig. 2. This table, 
which is manufactured by Societe Genevoise d’Instru- 
ments de Physique, incorporates a circular divided 
scale some 20 inches in diameter and a microscope 
which enables the angular movement to be set to one 
second of arc. The overall accuracy of this equipment 
is within + 2 seconds. Whilst the table was primarily 
designed for use with the firm’s range of precision jig 
borers, it has been successfully applied in the Labora- 
tory to the measurement of gears both internal and 
external. The gear to be examined is first set con- 
centric with the axis of rotation and the variation in 
tooth spacing, relative to the nominal angular move- 
ment, is registered on a precision dial indicator 
attached to the rigid tubular frame which spans the 
table. The measuring unit is located in a precision 
slide and can be readily retracted from the tooth 
space before the gear is rotated through the next 


nominal pitch movement. Other manufacturers of 





Fig. 3. Converted N.P.L. gear testing machine. 
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horizontal rotary tables follow the same general 
pattern as that shown in Fig. 2, in which there is no 
provision for precision slides or indicator support 
brackets. To facilitate direct gear pitch measurement 
it is suggested that there is a need for a self-contained 
instrument incorporating both radial and tangential 


measuring units. In addition, the horizontal form of 


table is preferred to its vertical counterpart, as the 
gear can be located directly on the surface of the 
table, thus avoiding the use of precision mandrels. 


(c) Automatic Indexing Mechanism. Measurement of 


gear pitch errors is a relatively slow and tedious 
process even when carried out under the most 
favourable test conditions. As the measuring cycle is 
repetitive there is no reason why the complete 
sequence of operations should not be carried out 
automatically. Our initial approach to this problem 
has been to mechanise the original design of N.P.L. 
gear testing machine and Fig. 3 shows the machine 
after conversion to automatic action. With the 
machine in its original form it was customary to 
employ two operators, one working the sine arm and 
the other operating the indicator and recording the 
results obtained. In the modified design the machine 
movements are carried out pneumatically, using short 
stroke air cylinders for each operation, and the correct 
sequence is obtained by a cam shaft operating a 
number of air valve controllers. A pneumatically 
operated counter, preset to the number of teeth on 
the gear under test, automatically stops the machine 
at the completion of the test. The errors in tooth 
spacing are transmitted via a miniature gauging head 
to a Teledeltos chart recorder. 

Using the original machine, a gear having 100 
teeth may take about four hours to test, but with the 
modified design the complete test is carried out auto- 
matically in about half-an-hour and an operator is 
only required for the initial setting up of the gear on 
the machine, a matter of a few minutes. 


Tooth Profile 


There are many ways of measuring errors in tooth 
form and machines employing the base disc principle 
are considered to be the most suitable for medium 
size gears. One well known example. illustrated in 
Fig. 4, is the P.H. 60 machine manufactured by the 
Maag Gear-Wheel Co. It will accommcdate spur 
and helical gears from two inches to 24 inches and 
the deviations from the nominal involute are graph- 
ically represented by a mechanical design of chart 
recorder, at magnification ranging from 400X to 
1,000X. Whilst a new base circle disc is required for 
each size of gear, this is not considered to be a se11 us 
disadvantage in view of its relative simplicity and 
ease of operation. The sensitivity of the machine is 
such that variations of 0.0001 inch can be accurately 


recorded. Other manufacturers of this class of 


machine include Carl Mahr, Carl Zeiss and the 
Illinois Tool Works, U.S.A., but unfortunately there 
is no machine made in this country comparable to 
that shown in Fig. 4. 

The involute recording machine, illustrated in 
Fig. 5, and made by Carl Mahr, is of the adjustable 
base circle design. It incorporates a master base disc 

















sector and a special linkage mechanism by means of 
which it is possible to generate any involute curve 
within the machine capacity of 16 inches. The need 
for a special base disc for each diameter of gear is, 
therefore, eliminated. This type of machine was also 
manufactured by Carl Zeiss pre-war and a present- 
day example is the No. 12M machine produced by 
the Fellows Gear Shaper Co., U.S.A., but once again 
there is no British equivalent. 

For the measurement of large gears recent 
developments include the portable recording instru- 
ment, Fig. 6, designed and made in the Laboratory. 
This instrument makes use of the fact that in large 
gears the involute profile closely approximates to the 
basic rack form. It has been designed to record the 
departures of the tooth profile from a straight datum 
line rather than deviations from a nominal involute, 
which is the conventional method used for gears of 
smaller diameter. Referring to Fig. 6, the instrument 
consists of a tee-shaped base-plate which is located 
on the gear under test by means of three adjustable 
ball-ended legs resting in the appropriate tooth 
spaces. The recording mechanism shown midway 
between the locating balls is mounted on the lower 
end of a precision slide which is arranged to move in 
a plane normal to the gear axis. In operation the 
indicating stylus, in contact with the tooth surface, 
records on a smoked glass plate the departures of the 
profile from a straight line at a magnification of 10. 
Subsequent optical enlargement of the smoked glass 
plate record provides an overall magnification of 
500. The trace is then compared at the projector 
screen with a master diagram drawn to the same scale 
of enlargement. The instrument may be used purely 
as a comparator for recording changes in tooth 
profile due to wear or, alternatively, for direct 
measurement. 

The degree of repeatability of the recording 
mechanism is illustrated in Fig. 7, by the two tooth 
traces taken at the same instrument setting on a 
helical gear, diameter 27.7 inches. The variations 
from the nominal involute are determined in relation 
to the straight datum line and the overall accuracy 
of measurement is estimated to be about 0.0001 inch. 


mene 


Fig. 6. Portable recording instrument designed in the 
Mechanical Engineering Department Research Laboratory, 
D.S.LR, 








Fig. 4. The Maag P.H.60 measuring machine. 


Fig. 5. 





Involute recording machine by Carl Mahr. 
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Fig. 7. 


Degree of repeatability of recording mechanism. 


Tooth Lead and Axial Pitch 


The Maag P.H. 60 machine has been designed to 
measure the departures from the nominal lead in 


addition to the 


measurement of errors in tooth 


profile. To achieve this, the linear traverse of the 
measuring unit parallel to the gear axis is related to 
the rotation of the base discs by means of a precision 
circular scale which is preset to the base helix angle 
of the gear. The traverse speed is controlled by a 
four-speed motor drive built into the instrument bed. 
The errors in lead can either be observed during 
measurement or recorded directly on chart paper. 
The maximum traverse length is about six inches. 

The Orcutt lead measuring machine, illustrated in 
Figs. 8 and 9, is a single purpose machine designed 
specifically for the measurement of lead errors. The 
lead generating mechanism consists of a precision sine 
bar table attached to a horizontal slide on which the 
indicator unit is located. During traverse of this 
slide, the sine bar rotates a master steel disc, integral 
with the machine headstock spindle, by means of a 
friction bar or steel tapes. The machine which is 
manually operated is of the horizontal type and the 
errors in lead are registered on a dial gauge; there is 
at present no provision for recording the results. It is 
of robust construction, easy to operate and is capable 
of measuring errors of the order of 0.0001 inch. 

On marine gears, the tooth lead is controlled 
indirectly by measurement of the axial pitch or helix 
angle. Attempts have been made to measure the 
helix angle, but to date have not proved very success- 
ful and similar difficulties arise when trying to 
establish a reference line for the measurement of axial 
pitch. In the Writer’s opinion the only instrument 
which has met with any real success is the N.P.L. 
type of axial pitch gauge. 


Meshing of Gears 

Detailed examination of every gear element would 
be a major task if applied to all gears and for the 
majority of gears produced, it is usual to apply some 
form of functional or composite test. One of the 
simplest functional tests used consists in mounting a 
pair of mating gears at the correct centre distance 
and rolling them together by hand. The equipment 
required for this purpose consists of a cast iron bed 
with one fixed and one adjustable spindle which are 
set in correct relationship by means of a graduated 
scale attached to the bed. This test ensures that the 
gears will run at the correct centre distance with 
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Fig. 8. 


Orcutt lead measuring machine. 


Fig. 9. 


Orcutt lead measuring machine. 











Fig. 10. Rolling gear tester. 


suitable backlash and by judging the feel of the gears 
when rolled together by hand, it is possible to assess 
the smoothness of the tooth action. 

The well-known Parkson type of mesh tester is a 
further development of this basic idea. In this case, 
the gear under test is spring loaded into contact with 
a master gear of known accuracy and the variations 
in centre distance, which arise during rotation of the 
two gears, are registered on a dial gauge or recorded 
on a circular form of chart. Recent developments in 
this field include a complete range of rolling gear 
testers made by J. Goulder & Sons Ltd., and the 
smallest size, suitable for instrument gears, is shown 
in Figs. 10 and 11. Considerable thought has been 
given to the design of these machines in regard to 
ease of assembly, the provision of fixtures for testing 
all types of gear, accuracy of the essential parts, 
quality and overall general appearance. Provision 
is made for recording or direct indicator readings of 
the variations in centre distance. This type of machine 
is widely used in gear cutting departments for con- 
trolling the overall accuracy of gear production. It 
provides a direct measure of eccentricity or runout, 
departures from the designed centre distance when 
the gears are operating in close mesh and a general 
indication of errors in adjacent pitch and _ profile 
arising from dual flank contact of the mating teeth. 

In some applications, however, a direct measure- 
ment of the variations from uniform angular trans- 
mission is required. This is a much more difficult 
problem and a completely satisfactory method of 
measurement has not yet been evolved. One method 
of approach has been the development of single flank 
testing machines and a machine incorporating many 
novel features was designed by Dr. K. Birger at the 
National Institute of Technical Physics, Berlin, during 
the period 1937 to 1940. It is the predecessor of the 
instrument illustrated in Fig. 12, which was con- 
structed in Minden, Germany, under a D.S.LR. 
research contract in 1946. In this machine the 
variations from uniform transmission of two gears, 
one a master gear and the other the test gear, is 
achieved by relating the motion of the gears to that 
of two friction discs which rotate together without 
slip. The relative change in angular displacement 
between these two discs gives rise to small oscillations 
of the test gear which are a measure of the errors in 
gear transmission. In the present instrument, the 
small variations are transmitted by an inductance 
type pick-up to a chart recorder. 





Fig. 11. Rolling gear tester. 


Using this method of test, it is possible to display 
on one chart all sources of error which contribute to 
variations from uniform motion. Fig. 13 shows the 
conventional form of pitch error graph and profile 
record obtained from direct measurement of the gear 
elements, together with the single flank recording of 
the errors in relative motion. The amplitude and 
form of the cumulative errors in circular pitch are 
clearly visible in the composite record, and the 
expanded record over one pitch movement shows the 
effect of errors in tooth profile. Whilst the present 
instrument is suitable for laboratory use, it is suggested 
that some form of direct functional test, as distinct 
from analytical measurement of the individual tooth 
elements, is preferable for certain types of precision 
cut gears. 

One problem common to both dual and single 
flank testing instruments is the supply of very accurate 
cylindrical master gears. Experience shows that it is 
extremely difficult to achieve the required standard 
of accuracy as facilities available for this class of 
work are, in general, very limited. An alternative 





Fig. 12. Gear tester constructed in Minden, Germany, 


in 1946, 
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Fig. 13. Conventional form of pitch error graph and 

profile record obtained from direct measurement of the 

gear elements, with single flank recording of the errors 
in relative motion. 


approach to this problem has been to use a master 
gear rack in place of the cylindrical gear and a rack 
type of dual flank tester is now being produced by 
the Eastman Kodak Co., Rochester, U.S.A. 
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Proposed Grades of Pitch Tolerance for all 
Types of Gear. 

Figs. 14 and 15 are records of pitch measurements 
obtained on gears submitted to the Laboratory for 
examination over the past six years. The object of 
these records is to show the standard of pitch accuracy 
obtainable by existing methods of manufacture, and 
on the basis of these results to establish various grades 
of pitch tolerance. In Figs. 14 and 15 the results have 
been related, in each case, to the actual arc length 
of measurement and cover both errors in the adjacent 
and cumulative pitch. The family of curves based on 
these measurements cover six grades of accuracy and 
the suggested formulae are given below. 


Grade Pitch error (unit 0.0001 inch) 
A 12 “im+ 1 
B 2.2 /Im+0.1 + 1.3 
C 3.3 /Lm + 0.25 + 1.8 
D 48 /im+05 + 3.6 
E 95 /Im+ 1 +45 
F 20 im+ 1 +10 


where Lm is the lena of arc of measurement in 
inches. 

Grade A represents the highest standard of pitch 
accuracy and is intended to cater for master gears 
and precision indexing gears. This type of formula is 
similar to that used in the British Standard Specifi- 
cation for marine gears (B.S. 1807 : Pt. 1, 1952). It 
provides for close control of the adjacent and short 
span errors, so essential for the majority of gear 
applications. 

It has been suggested that the value of the adjacent 
pitch error is related to the diametral pitch and the 
formulae should, therefore, include a D.P. factor. 
This point has been investigated by analysing the 
measurements obtained on a large number of master 
gears and shaving cutters. The form of the two 


, Fig. 14. Record of pitch measurement. 
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Fig. 15. Record of pitch measurement. 
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curves given in Fig. 16 indicates that the adjacent 
error is largely independent of the range of D.P. 
This analysis covers gears and cutters finished by 
grinding, but the effect of other finishing processes 
such as hobbing and shaving still requires to be 
investigated. Experience shows, however, that the 
adjacent pitch errors of shaved gears closely follows 
the average error of the shaving cutter, which 
supports the view expressed above. 


Surface Finish of Gear Teeth 


The assessment of the surface texture of engineering 
components is covered in some detail in B.S. 1134 : 
1950. In this specification the surface texture is 
sub-divided as follows; primary texture which results 
from the normal action of the tool in the production 
process, and secondary texture or surface waviness 
which results from imperfections in the performance 
of the machine and tools. It also states that the terms 
“primary’’ and “ secondary’’ relate only to the 
intrinsic nature of the components of texture to which 
they refer, and have no bearing on their relative 
magnitude or importance. 

On marine gears produced during the late War 
breakdown of the gears in service was, in some 
instances, due to excessive undulations imposed by 
errors in the gear hobbing machine. Failure of the 
gears by pitting or scuffing had occurred on the high 
spots of these undulations. The theory of gear tooth 
undulations, including methods of measurement and 
subsequent analysis, has been adequately covered in 
previous papers in which due recognition is given for 
the fundamental work carried out at the N.P.L. 
during the period 1939-1949 and more recently at 
the M.E.R.L. With the gradual improvement in the 


accuracy of gear hobbing machines, the provision of 


temperature controlled rooms and the introduction 
of post-hobbing processes such as shaving and lapping, 
it is now possible to control the magnitude of these 
undulations to within 0.0001 inch and consideration 
is now being given to the measurement and assessment 
of the finer surface irregularities, referred to as 
primary texture in B.S. 1134. 
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In general, the measurement of the finish of flat 
and cylindrical surfaces is a relatively easy process 
and there are many types of instrument available for 
this purpose. Of these, the stylus type of recording 
instrument incorporating a sharp exploring probe is 
in widespread use both in this country and abroad. 
As the exploring probe is traversed along the surface 
under examination, its movement normal to the 
surface may be amplified mechanically, pneumatically 
or by electrical means and finally recorded. Whilst 
graphical representation of these irregularities is 
essential for research purposes, some form of numerical 
assessment is also required so that the degree of finish 
can be specified and quoted on drawings. 

A peak-to-valley value derived from a graph 


appears at first sight to be the obvious method of 


specifying the degree of finish. In practice, the 
method used is to draw two lines through the crest 
and valleys of the recorded length of chart; the 
separation between these lines being a measure of the 
finish. There is at present no universally accepted 
rule for doing this and the positioning of each line is 
usually left to the discretion of the observer; this also 
applies to the length of record selected for measure- 
ment. This arbitrary method of assessment is not 
suitable for general application, and its direct 
measurement by means of a scale and pointer instru- 
ment has so far proved unsuccessful. 

In this country the preferred measure is the 
Centre-Line-Average Height and it is defined in 
B.S. 1134 as the average value of the departure of the 
profile from its centre line, whether above or below 
it, through the prescribed sampling length. The 
C.L.A. value can be easily represented by scale and 
pointer instruments and, provided the reading is 
related to the finishing process, it forms a useful index 
for general use. 





The Talysurf instrument, which incorporates means 
for recording and indicating the surface irregularities, 
is the most widely used instrument in this country. 
The instrument traverse length is closely 0.25 inches 
and magnifications of up to 100,000X can be achieved. 
In common with other instruments of this type it 
cannot be easily applied to large gear wheels. In 
addition, the curvature of gear tooth surfaces presents 
difficulty in establishing a convenient reference datum 
for measurement. 

The measurement of the finish of components 
which are not readily accessible to stylus recording 
instruments can, however, be carried out through the 
medium of plastic replicas. Fundamentally, the 
process consists in taking a plastic replica of a 
machined surface on a strip or film of cellulose 
acetate and the impression thus obtained is measured 
directly by means of a stylus recording instrument. 
Sometimes it is more convenient to make a cast of 
the gear tooth space using a material such as “‘Marko”’ 
resin and to measure the surface of the cast thus 
obtained. The records in Fig. 17 were obtained in 
this manner and represent typical finishes produced 
by hobbing and shaving on a helical gear four inches 
in diameter. As would be expected the magnitude 
of the irregularities on the shaved gear is less than of 
those of the hobbed gear and the C.L.A. values are 
eight and 28 respectively. 


Future Developments 


The manufacture of gear measuring equipment in 
the United Kingdom is carried out on a relatively 
small scale when compared with Continental sources 
of supply. There are, of course, many firms in this 
country who are capable of producing a wide range 
of precision measuring instruments but none, in fact, 





Fig. 17. 
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specialises in the production of instruments for con- 
trolling the accuracy of gears. It is suggested, there- 
fore, that an extension of these facilities to cater for 
gear requirements deserves serious consideration. 
Regarding future developments, the following ideas 
are suggested : 


1. The need for a cheap and compact form of 


recording instrument which can be used in a 
measuring instrument or applied to a machine 
tool with the same ease as a dial indicator. 
Direct recording methods of measurement pro- 
vide a permanent record of test results and the 
chart enables the result to be seen at a glance. 
2. Direct measurement of adjacent and cumulative 
pitch errors. In this field there is scope for a 


manually operated instrument in addition to an 
automatic version. 

3. Recording type of instrument for the measure- 
ment of errors in tooth profile and lead of spur 
and helical gears. 

4. Development of a single flank testing instrument 
suitable for inspection departments. 

5. Continuous method of measuring errors in the 
lead of worms and gear cutting hobs. 
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DISCUSSION 


Mr. Patterson (Ford) asked for Mr. Timms’ views 
on the composite method of gear checking as against 
the individual element method. 


Mr. Timms, in reply, said it depended on what 
they wished to do. In determining the accuracy of a 


gear hobbing machine the conventional form of 
composite test would not give a direct indication of 


the errors in the machine itself. For that type of work 
a measurement of the errors in circular pitch, helix 
angle and tooth profile of a test gear was desirable. 
If, on the other hand, they were concerned with 
producing gears in quantity, there was scope for the 
dual flank composite method of test in which the 
accuracy of the production gear was related to that 
of a master gear. As mentioned in the paper, the 
method of test had certain limitations but it did 
provide some measure of production control. Instru- 
ments employing the single flank principle of measure- 
ment were suitable for laboratory and experimental 
work, but had not yet reached the stage where they 
could be readily applied in the workshop or inspection 
department. 


Captain E. Stewart (representing Engineer-in- 
Chief, Admiralty) paid a tribute to Mr. Timms, on 
behalf of the Admiralty, as well as his personal 
tribute, for the excellent and interesting lecture, and 
for his efforts on behalf of the Admiralty Vickers 
Gear Research Association. A lot of the work done 
since the War in the advancement of large marine 
gears had been due to Mr. Timms’ efforts in the 
design of accurate measuring instruments. It would 
be safe to call him an “ Architect of Accuracy ”’. 

The Admiralty had had some success in its large 
gear work since the War and, against considerable 
odds, had produced a 30,000 horse-power _all- 
hardened gear which it was hoped to have on test 
very shortly. From measurements to date it seemed 
to be a very accurate gear. The larger the gear and 
the more hardened it was, the less it was susceptible 


to adjusting itself by “running in’’. It was with these 
big gears which were hardened, that it was so very 
important to have the instruments which Mr. Timms 
had mentioned in his lecture. 

In connection with Mr. Timms’ last paragraph he 
made a plea for the demand for British instruments 
by the gear manufacturers, because they would not 
get these instruments unless the gear manufacturers 
asked for them. It was rather like the case of people 
who would not be X-rayed because they feared there 
might be something wrong with them. People also 
sometimes did not like to be told that their ‘‘ master- 
piece of engineering ’’ was not as accurate as they 
had previously believed! 


Mr. Timms thanked Captain Stewart for his very 
kind remarks and for the facilities which the Admiralty 
had provided in the development of gear measuring 
equipment. 


Mr. A. H. Orcutt (Gear Grinding) said Mr. 
Timms’ reference to future developments had given 
them a lead as to the lines to follow. He had spoken 
of the need for a cheap, compact form of recording 
instrument and had also asked, in paragraph 3, for 
a recording type of instrument for the measurement 
of errors in tooth profile and lead of helical gears. 

Mr. Timms had spoken of the need of a single flank 
testing instrument suitable for inspection depart- 
ments. Presumably that meant two flanks kept in 
contact where there was backlash, but the flanks were 
kept in contact. Would not a better way of approach- 
ing that be to use a master rack with a straight-sided 
tooth? This was easier to produce than a master 
gear, which was always a difficult job. 

Was Mr. Timms talking of instruments for labora- 
tory purposes or for workshops? Had he had any 
experience with the Talymin, which was similar to 
the Talysurf except that it would have both axial and 
right-angle movement? 
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Mr. Timms, in reply, said he felt that the available 
recording instruments, whilst good and accurate, 
were unduly expensive. In order to popularise the 
recording type of measurement, it was necessary te 
bring the price down so that it was at least comparable 
with a precision type of dial gauge. It should not 
cost more than £25 to £50 and one could then apply 
it directly to any type of measuring instrument. 

When enquiries were received at the Laboratory 
for instruments for the measurement of tooth profile 
and lead, there was no alternative, at present, but to 
refer them to firms abroad. Item 3 ‘n the paper 
therefore referred to the need for the development in 
this country of a precision tooth profile and lead 
measuring instrument. 


Mr. Orcutt asked whether it should be a combined 
instrument. 


Mr. Timms replied that it could be either 
combined or single-purpose depending on the cus- 
tomer’s requirements. He felt that any instrument 
made should be so designed that it could be applied 
equally in the workshop or in the laboratory. 

The idea of using a master rack in place of a 
cylindrical gear was quite interesting. Mr. Timms 
hoped in the next six months to have an instrument 
available of that type. 

The Talymin recording unit was being used 
extensively within the Laboratory and with very 
satisfactory results. 


Mr. Yoxen (W. H. Allen, Sons & Co.,Ltd.) said 
he agreed with Mr. Timms about the need for a 
checker of the P.H. 60 type to be made in this 
country, but the increasing interest in epicyclic gears 
meant that there was also a demand for a machine to 
check internal gears, with reference to the profile and 
the helix. The P.H. 60 was a very good machine but 
it had a disadvantage—it was limited when checking 
internal gears beyond about 12 inches in diameter. 

If one of these cheap recording instruments were 
produced, he hoped it would not be temperamental 
but would be stable for quite a long while. 


Mr. Timms, in reply, said he was only using the 
P.H. 60 as an example, and he was merely pointing 
out that there was no comparable instrument made 
in this country. Whether the range should be 
widened was a matter for the user to determine. 
When speaking of a cheap type of recording instru- 
ment, he meant cheap without reduction in accuracy. 


Mr. Orcutt asked whether Mr. Timms had in 
mind a first-class indicator, or a complete recording 
instrument. If so, was he not thinking of something 
necessarily complicated—and, if so, the price could 
never be brought down to £25 or £50. 


Mr. Timms, in reply, said that for magnifications 
up to 500 to 1, or perhaps 1,000 to 1, a mechanical 
lever system would operate as effectively as any other 
mechanism, whether pnuematic or electrical. With 
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mechanical lever systems for chart recording, the 
highest magnification would be about 1,000 to 1, but 
excessive friction in the lever system may reduce the 
accuracy of measurement. Whether the required 
recording instrument could be made for £25 or £50 
would depend to some extent on the quantity made. 

With regard to the commercial development of 
instruments he considered that this was the responsi- 
bility of the gear manufacturers and the first 
requirement was a well equipped instrument section 
for development work. The association of a gear 
firm with a firm specialising in the production of 
precision instruments was highly desirable. Such 
associations existed on the Continent and it was 
important that they should exist in this country. In 
addition, the Laboratory was prepared to advise on 
instrument design and on appropriate standards of 
accuracy. 


Mr. Walker commented on the method, illustrated 
in one of the slides, for checking gear tooth forms by 
measuring the departure of the profiles from some 
convenient straight line in a transverse plane and 
comparing the results with those obtained by cal- 
culations. The need for these laborious calculations 
could be avoided if the straight line was arranged to 
coincide with the tangent to the base helix. What 
were Mr. Timms’ views on this? 

The second point related to the formulae for 
permissible pitch errors. It seemed that the longer 
one lived the more one was made to appreciate the 
versatility of the square root of a function—it was 
employed in the British Standard for Gear Hobbing 
Machines to determine the required diameter of a 
feed screw or the number of teeth in a table worm- 
wheel, and now it was found that permissible pitch 
errors were tied up with the square root of the length 
of arc of measurement. Was there any fundamental 
reason for adopting the square root expression? 
Would not a linear relationship fit the bill just as 
well? 


Mr. Timms, in reply, dealt first with the point 
about measurement of profile in a transverse plane as 
opposed to measurement along the base tangent. 
On a gear which might be 10 feet in diameter, 
measurement along the base tangent was a difficult 
problem, even though it was relatively easy on small 
gears. On a 10 ft. diameter gear, the departure of 
the tooth profile from a straight datum line only 
amounted to. 002 inch and he thought that, instru- 
mentally, the method suggested in the paper presented 
the easier problem. 

Referring to the formula quoted in the paper for 
pitch measurements, experience showed that it agreed 
very closely with design requirements and also with 
the actual pitch errors resulting from existing manu- 
facturing processes. A simple linear expression was 
not suitable for short span or adjacent pitch errors, 


Mr. A. Sykes (David Brown & Sons), who 
supported Captain Stewart’s comments on the debt 
owed by the country to Mr. Timms, both from the 
point of view of the gear makers and the point of 
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view of the gear users, said that any one who saw 
Mr. Timms’ department would realise that for him 
gearing was not a sideline but a major consideration. 

The reason why not many of the more elaborate 
testing instruments were made in this country was 
that the development cost of such apparatus was high 
and the demand was not usually very large. Although 
Mr. Timms had spoken of an instrument selling for 
£50 or £60, he had also mentioned the P.H. 60 
instrument, which sold at over £2,000. Mr. Timms 
had shown in Fig. | an instrument for testing pitch of 
a very simple type, made by Zeiss. There were 
similar adaptations of the same instrument in use in 
this country. One of the difficulties with that type 
of instrument was that it had a fixed pointer as well 
as a moving pointer connected to a dial, and there 
was a tendency on the part of the operator to strain 
the fixed pointer. There were methods for registering 
whether it was being strained as the instruments 
were being used. 

Mr. Timms illustrated the apparatus which he and 
his department had devised for measuring profiles of 
large gears. One complaint made against that 
instrument was that it was said to be slow in use, 
particularly because it required rather elaborate 
calculations to compare the graph produced with 
what was required. 

An American instrument, which seemed to operate 
similarly, and was known as the Vinco, was said to 
be more simple. It was a device by General Electric 
Company. He wondered why Mr. Timms had not 
used his instrument on the same lines. The American 
instrument measured vertical and horizontal co- 
ordinates. Why could not Mr. Timms convert his 
instrument for use in the same way? 

He had seen the automatic instruments for pitch 
testing which Mr. Timms had. This instrument 
could find uses outside the laboratory and he thought 
it possible to adapt the same type of instrument for 
the measurement of hobs, which was even more 
tedious than measuring gears and shaving cutters. 

He supported Mr. Timms’ remarks about the 
application of the square root formula to the allow- 
able errors in gears. The square root formula might 
not be what was desirable but it was what was 
practicable of attainment. 


Mr. Timms, in reply, said he knew he would get 
into hot water for suggesting that there ought to be 
more facilities in this country for the production of 
precision gear measuring instruments! Similar pro- 
blems arose before the late War with the production 
of precision optical instruments and several firms 
could now supply this type of equipment. His 
Laboratory was always prepared to assist any firm 
willing to take on this venture, both in giving them 
advice on their designs and in carrying out tests on 
prototype equipment. 

Mr. Sykes had referred to the relevant and com- 
parative costs, but when mentioning £50 he was 
referring to a simple recording unit as attached to an 
instrument and not to a complete instrument. 

He agreed with Mr. Sykes that the complicated 
calculations on their portable recording machine 


were a disadvantage. Although he had never used 
the Vinco instrument, he was familiar with it. The 
essential difference was that the Vinco measured 
from point to point down the tooth, whereas their 
own type of instrument gave a complete record along 
the tooth profile. 

He could modify their instrument to give direct 
measurement, but he was not sure that this was the 
right method of approach. There must be a simple 
way out of calculating the variations of the involute 
profile from a straight datum line as against their 
present rather lengthy method of approach, and 
once that had been achieved the main disadvantage 
would have been removed. 


Mr. H. Parkinson (J. Parkinson & Sons), 
referring to the method of recording, asked which 
method Mr. Timms found most suitable for making 
a chart record with magnifications of about 5,000 
to 1. One of the difficulties with such chart recorders 
arose from the friction of the pen in making the chart. 
There were other types of chart, but if they were to 
use a mechanical lever system making the magnifica- 
tion, might it not also be possible to adopt the type 
of pen and chart used in some instruments where 
friction was virtually eliminated? In the chart 
recorder used with the Talymin gauge head friction 
was negligible and this chart recorder was extremely 
sensitive. He had not had experience of mechanical 
lever types where the response was as sensitive as 
with the chart recorder used with the Talymin 
gauge head. 

There was a need in this country for the types of 
instrument which Mr. Timms had described. The 
rolling type of test, one type of which was used on 
machines made by Mr. Parkinson’s company, was 
useful in a workshop and was originally accepted 
more as a workshop than as a laboratory instrument, 
but to some extent it had been translated to higher 
spheres. 

That type of test showed errors but on analysis the 
results were only partially helpful and were not the 
complete answer. While it needed a workshop test, 
the gear industry also needed tests of the laboratory 
type or the master type, to be supplied by the 
instruments which Mr. Timms had mentioned. 

Another problem was the measurement of indi- 
vidual pitch errors and of cumulative pitch errors, 
and he was glad that Mr. Timms had pointed out 
the divergence which could exist from the true 
cumulative pitch error after taking a series of in- 
dividual pitch comparator readings and _ plotting 
them. A high order of accuracy was required in 
taking individual pitch comparator readings and it 
was also important that the fixed and moving points 
of the comparator both made contact with similar 
points of the gear teeth; on a spur gear these points 
would be at the same radius and on the same plane 
at right angles to the axis of a spur gear. If this was 
not done, other factors such as slight variation in 
tooth profile or in surface finish affected the reading. 
In other words, the method was useful to some 
extent but could not be relied upon tona high degree 
of accuracy in assessing the accumulated error. 
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Mr. Timms had shown the use of the optical 
rotary table and other methods. What other methods 
were there of providing a good test of accumulated 
errors? He had always found that a rather difficult 
subject. Could Mr. Timms enlighten them further 
upon it? 


Mr. Timms, in reply, said that a first-class 
recording instrument, designed mechanically, re- 
quired very fine workmanship of the watch-maker 
quality for the pen movement itself. It was very 
very annoying, when using an instrument, to find 
that the pen did not mark on the chart paper, but 
these difficulties could be overcome provided that 
sufficient care was given in the design and manu- 
facturing processes. 

He agreed that the dual flank method of test was 
useful for workshop and inspection purposes, provided 
that its limitations were appreciated. 

As for direct methods of measuring cumulative 
pitch, one method of approach was to relate it to a 
precision rotary table. There were other methods of 
approach and the sine arm method, referred to in 
the paper, was basically sound. 


Mr. R. M. MacArthur (Power Plant Co. Ltd.,) 
said Mr. Timms was the leading authority on gear 
metrology in this country, and he was conservative 
enough to think that that meant the world, even 
though we may not have exploited our knowledge 
commercially as much as we could have done. 

In such instruments as those under discussion, one 
of the basic problems was to put in general terms the 
problem of converting linear to circular movement 
or vice versa. The usual method was to employ a disc 
rolling under pressure on a straight edge or tapes 
and a drum. For some years efforts had been made 
to develop precision racks for the job. Had any 
success been achieved in that direction? 


Mr. Timms, in reply, said that a lead measuring 
machine incorporating steel tapes and a friction disc 
was available in the laboratory and its overall 
performance was very satisfactory. A master rack and 
pinion had previously been used in the machine but 
it was difficult to eliminate small residual errors 
associated with this form of drive. 


Dr. Darlington (Metropolitan-Vickers Electrical 
Co. Ltd.) said he wanted to speak for the class of 
gear makers who were making the larger type of 
gearing, which could not necessarily be dealt with 
by the machines shown during the lecture. The 
rotopic tables had been mentioned, but they were 
limited by the weight which could be placed on that 
sort of instrument. He agreed whole-heartedly with 
Mr. Timms that good instrument makers were 
required to provide this equipment, but in addition 
they required someone prepared to specialise in 
thinking out this type of machine. 

His firm had found, with large turbine components 
for marine purposes or even for small power station 
equipment, that the question of matching helix 
angles and the measurement of axial pitch could not 
be dealt with adequately by an existing instrument, 
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and in the end they had to do the inevitable and 
develop one themselves, with the assistance of some 
of the instrument makers mentioned during the 
lecture. He felt that cost did not play a major part 
in such a machine. In fact, they must have wasted 
£1,000 in the drawing office, making drawings and 
re-drawing them, bringing themselves up to date with 
later and better ideas, many of which had been 
developed in association with Mr. Timms. Therefore, 
in addition to the need for the measuring instruments 
mentioned by Mr. Timms, there was a demand that 
one of these firms should take on the business of making 
large metrology machines. He was sure that cost 
would not be a prohibitive feature because, as a 
percentage of a firm’s output over 10 or 15 years, the 
cost of that machine would be relatively small. 

Mr. Timms had also dealt largely with instruments 
within the factory but from time to time there arose 
the problem of someone who had run a gear for 20 
years and when it was beginning to get noisy he 
wanted a new rotating element for nothing. Problems 
also arose with large marine gears where for various 
reasons—deflection under change of cargo conditions, 
for instance—there was varying bedding through the 
gear. While an absolute instrument was funda- 
mentally necessary within the factory, there was also 
need for a good portable comparator to enable site 
engineers to measure tooth profile. It was necessary 
also to deal with surface finish, but that could be 
done by existing techniques. 

Mr. Timms had been approached about the use of 
his instrument on a marine gear, but the ship was 
available for only five days in turning round and it 
was not possible to strip out all the components and 
wheels and take them to the factory. What was 
needed was an instrument whose mechanisms were 
not controlled by gravity, since it might have to be 
used through a vertical opening in the case to get to 
the gear. 

Such points needed to be thought out by a firm 
interested in helping gear manufacturers to keep a 
check not only on their original quality, but also on 
the quality of their gears throughout their life. Only 
by a study of the effects of change of design factors 
on the quality of their products with time could they 
ascertain whether the design changes being made 
were in the right or wrong direction. He hoped that 
Mr. Timms would understand that only lack of time 
had prevented him from congratulating him more 
fully on his excellent paper. 


Mr. Timms, in reply, said he was glad to hear 
that costs were not of primary importance! The 
various problems mentioned by Dr. Darlington 
largely related to large scale metrology and this 
aspect of the subject had not been covered in the 
present paper. The Writer was fully aware of the 
need for further development in this field and he was 
always willing to assist firms who had problems of 
this kind. 


The CHAIRMAN (Mr. J. E. Skidmore), expressed 
the appreciation of the Meeting to Mr. Timms for 
his very interesting paper, and the proceedings then 
terminated. 











N my capacity as Chairman of the Materials 

Handling Sub-Committee, which is a part of the 
Research Committee of the Institution, it gives me 
great pleasure to introduce to you this month the first 
of a series of Case Studies on Materials Handling. 
The Materials Handling Sub-Committee hope that 
this will become a regular monthly feature of the 
Journal, putting before the members of this Institu- 
tion some selected good solutions to Materials Hand- 
ling problems which will be of general interest. 


It is our aim to present these Case Studies in such 
a way as to show the job “ before ” and “ after” the 
application of an improvement in handling technique, 
and the capital cost of the installation will be 
indicated, wherever possible. The benefits obtained 
from the improvement will also be shown in every 
report. It will be appreciated that these benefits will 
not necessarily be savings in financial terms; there 
will be cases where the economies obtained have been 
in terms of floor-space saved, or where reductions in 
labour-time or fatigue have resulted in higher pro- 
ductivity in a manner which would make it diffcult 
to express cost-saving directly, in pounds, shillings 
and pence. 

It will be our endeavour to ensure that Case Studies 


are self-explanatory and contain sufficient details to 


MATERIALS HANDLING 


A Series of Case Studies 


allow the applications described to be applied else- 
where; however, should any reader require further 
information from the author, he will be able to obtain 
it by application to the Institution. 

I would like to take this opportunity to invite you 
all to provide the Materials Handling Sub-Cammittee 
with Case Studies suitable for.inglusion in this series. 
Our appeals to date have met with a good response, 
but we need many more studies to maintain this as 
a regular monthly feature of the Journal for some 
length of time. Contributions will be published with 
the name of the author and his Company; however, 
if preferred, Case Studies can be published anony- 
mously, always providing that the author has obtained 
the consent of the Company in which the application 
was originated. Members of the Materials Handling 
Sub-Committee will be only too pleased. to. assist 
authors in the preparation of their Cases and will be 
prepared to visit prospective contributors, if 
required. 

The importance of giving the widest possible 
publicity to instances of good Materials Handling 
practice, as a means of raising the productivity of 
British industry, need not be stressed to members of 
this Institution. We hope that this series of Case 
Studies will serve as a small contribution in this field. 


A. G. HAYEK, 


Chairman, Materials Handling Sub-Comnnittee. 


805 














CASE STUDY. No. 1 


Feeding Powder to a Pelleting 
Machine 


FIRM : Pescomating Enterprises 
AUTHOR : Development Engineer 


An example of materials handling 
applied directly to a process. 


The Company. The Company 
where this example was introduced 
employs 800 people in its five divi- 
sions, each division being involved 
in entirely different processes. In the 
immediate post war years, its Plastics 
Division (150 employees) was the 
scene of organised production 
development, undertaken by one 
individual. 

The Source. A department was 
created for the purpose of develop- 
ing production techniques, including 
layouts, methods study and process 
study in its scope, thus co-ordinating 
the elements of production likely to 
have the speediest results. 

The department has now grown and 
undertakes the same function for the 
group of industries carried on by the 
Company; and now includes a work- 
shop development section for prov- 
ing ideas and building new units for 
assembly, or special machines and 
process plant. At the time the 
example was developed no such 
organisation existed and the equip- 
ment was built to verbal instructions 


by the Works Tool Room. 


Approach. No attempt has been 
made to distinguish between Work 
Study, Process Study or Material 
Handling as an approach to any 
new job. Only in retrospect do any 
of the improvements made fall into 
any useful category, and then only 
offer a guide for future specialisation, 
rather than a policy of action for 
any new job studied. 


The Circumstances. For conven- 
tence of subsequent handling during 
the moulding cycle, plastics mould- 
ing powder is compressed in a 
pelleting machine into pellets of 
predetermined weights. 
The hopper of the machine which 
carried the powder was reciprocated 
across the fixed die, and was 
therefore limited in capacity. 

The moulding powder could not 
economically be delivered in anyother 
form than powder in sacks or barrels. 
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MATERIALS 





A full barrel of powder was opened by removing the patent toggle 
operated band which retained a rimmed lid. The machine hopper, which 
has a powder capacity lasting seven to eight minutes, was filled by hand 
scoop from the open barrel, and the lid replaced to eliminate dust from 
the constantly shaking powder. 


The whole operation was tedious and produced a health hazard in the form 


of fine dust which unavoidably arose when the fine powder was disturbed. 
One man was kept fully employed feeding powder to four machines. 


> 


a 














HANDLING 





The equipment involved was : 


’ ee 


A double runway was erected giving a trolley movement in any 


direction over all four machines, and an area 10 ft. behind them. 
A simple two-legged stand with a collar of drum diam was erected 
straddling the machine hopper. 

A cone with a shutter was made, with its largest diameter the same 
size and shape as the barrel lid, which enabled it to be fitted to the 
drum and retained in place by the toggle operated band. 

A circular band with two spigots at 180°, was clamped around the 
centre of the barrel. 








Procedure. Since the area covered 
by ihe trolley extended over the 
storage area of powder drums a 
barrel could be prepared on the spot. 
The lid was removed and replaced 
by the cone, and the shutter on the 
small end closed. The clamp was 
then fixed around the centre of the 
drum, and the hand operated hoist 
brought into position. This ter- 
minated in a horseshoe bracket with 
two hooks for engaging in the spigots 
of the clamp. 


The drum was lifted, inverted, and 
transported; and dropped into the 
frame over the machine hopper. The 
lid of the hopper had a rubber hose 
fixed to its centre, and other end of 
which was fastened to the small end 
of the cone. 


When the shutter was opened the 
machine could be started, the motion 
of the hopper providing the agita- 
tion necessary for keeping the 
powder flowing. 


A drum of powder thus erected in 
five minutes lasted 1 hour and 20 
minutes. 


Summary of Advantages. 

1. Elimination of health hazard. 

2. Machine could run _ longer 
without attention (10-11 times). 

3. No manual lifting of drums to 
the machine. 

4. Saving in operation time (6 
hrs./day) available for other 
work. 


Installation. Introduced on a trial 
and error basis. Once proved on 
first machine, was extended to the 
other three and the runway added. 
This latter piece of equipment was 
available from an obsolete section 
of the Works, and did not have to 
be purchased. 


Approx. Cost of other equipment 
£30 each machine. 


Summary. This particular instal- 
lation was introduced in_ the 
immediate post war years, and at 
the time no modern pelleting 
machines were available. They are 
still used alongside more modern 
machines, and the only change is 
that a fork lift truck now serves as 
transporter and elevator for the 
barrels of powder to all machines, 
new and old amongst many other 
jobs. 
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THE ANNUAL 


he Annual Dinner of the Institution was held at the 
Dorchester Hotel, London, on Wednesday, 12th 
October, 1955, and was attended by over 500 mem- 
bers and guests. The President of the Institution, Sir 
Leonard Lord, k.B.£., was in the Chair and the 
principal guests were Sir Brian Robertson, G.c.B., 
G.B.E., K.C.M.G., K.C.V.O., D.S.0., M.c., Chairman of the 
British Transport Commission, and Mr. A. B. Waring, 
Chairman and Managing Director, Joseph Lucas, 
Limited. 
The Loyal Toast, having been honoured, the 
PRESIDENT proposed the toast of 


“ THE GUESTS” 


He said it was his duty to propse this toast but no 
doubt he would be allowed a little indulgence. It 
was the first time he had appeared before them as 
President; they should take a good look at him for 
he hoped it would be his last appearance! (Laughter). 
He was not a very good President but no doubt he 
would do for the occasion. 

First he wanted to talk to the production engineers 
present, which was only half the company; the 
remainder were respectable! (Laughter). He could 
look back over 30 years “‘ in the game ”’ and he hoped 
he could look forward to a few more years. 

Twenty-five years ago his boss, Frank Woollard, 
signed an order for some transfer machines. That 
was the easy part of it. 

The machine tool makers did not take any real 
interest at the time in these automatic machines— 
Archdale’s, Asquith’s, Alfred Herbert’s, Wilkins’ and 
Mitchell’s and, to a smaller extent, Ward’s, Parkin- 
son’s and Churchill’s. He did not think they had 
ever been so busy either before or after, and he was 
sure they had never lost so much money in so short a 
time! (Laughter). No doubt they learned something 
from it,‘ but the tragedy was that they did not follow 
it up. 

The advanced machine tools of today could not be 
obtained from the British machine tool trade. They 
liked to make old-fashioned drilling machines and 
milling machines. Some people in this country who 
wanted advanced machines had to go to Germany, 
which was a shame. If anybody present had any 
influence with our machine tool makers, he should 
tell them to pull their socks up a bit. The trades 
unions apparently had a solution—to nationalise 
them; and things could not be much worse if they 
did! (Laughter). 

This brought him to the present—that little period 
between the past and the future. The future of 
production engineering and, finally, he believed, of 
England, was in the hands of the production engineers 
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and the scientists. The country had to export to live; 
that must be a fact. We had an increasing population 
and we had to export to get the food to feed this 
increasing population, and even to find money to 
import coal! That meant that we had to sell abroad 
things which people wanted, of a design which they 
would accept and at a price they were prepared to 
pay. He knew of no way to sell an article to somebody 
who did not want it or who was not prepared, or 
could not afford, to pay the price. When we received 
the money for our exports we had to look at it along- 
side our costs. Our costs were made up of labour, 
materials and overheads and—he hated to say it— 
profits. If competition became too bad, they could 
forget the profits. 

If things became very bad—and they could—they 
must look to see what could be done. There were 
several things which could be done. First of all, they 
could look to their overheads and they could insist 
that the Government look at their overheads, which 
were much too high anyway. Then they could 
look at materials. In the old days of the motor trade, 
many years ago, people talked about proportional 
costs, on labour and materials, and these used to be 
1 to 24 or 23. Today, figures were | to 8} to 10. 

Material must be used carefully, and that brought 
them back to the production engineers. They must 
all keep this in mind when thinking of machine shops. 
They should remember that they were only taking 
off in the shops what they had paid for in the first 
place, in order to sell it as scrap metal afterwards. 


The Right Perspective 

They must get the perspective right. They should 
not look at the great machines which cost £100,000 
or £200,000—there were simpler things. Sir Brian 
Robertson would not put British Railways right by 
cutting two minutes off the time of the London- 
Birmingham trains, but he could do a lot of good in 
the goods yard. That was where he should go—and 
the production engineer, too, should go further down 
the line. 

When he mentioned a car factory, what did they 
see in their minds? They saw the assembly line, with 
cylinder heads, crank shafts and so on. If an auto- 
mobile engineer were asked to give, quickly, the 
names of parts which went into an engine, he would 
mention such things. But there were 200 parts. 
Those were the big things he had mentioned. What 
about the remainder? What about the odds and 
ends—the old milling machine in the corner? 

He was serious about this: the big things would 
take care of themselves. They always did. They 
should look after the small things; that was where the 














savings could be found. Get the work off the floor, 
get some simple means of taking it from machine to 
machine; keep it moving, and stop the bottle-neck. 

They must have a proper sense of proportion, 
particularly when talking about automation. The 
Institution had had its Conference and its meetings, 
and they were all enthusiastic—rightly. The future 
was in the hands of the production engineer. But 
had they not over-sold automation? Had they not to 
spend the next 12 months explaining it? They had 
overdone it. It was not the £100,000 machines which 
mattered. That was not the goose which would lay 
the golden eggs which would feed us in the future. 
Some people seemed to imagine that Britain was the 
only country with this goose. They were trying to 
eat the eggs before they had been laid. The Ameri- 
cans and no doubt the Russians had automation, too. 
The Japanese were good copyists and they would 
soon have it. 

In some sections of the Press, pictures were seen of 
factory gates with hundreds of men going in and out 
and notices, ““ Hands Wanted ”’; and other pictures 
showing automation, a huge metal man, with a little 
fellow alongside, and notices, ‘‘ No Hands Wanted ”’. 
That was rubbish—and there had been more rubbish 
talked about automation than about anything else in 
recent months. 

The production engineer’s future was interesting 
and the prospects exciting. It had been a wonderful 
past but the opportunities for the future were far 
greater. 

Reverting to the toast, Sir Leonard said that when 
he saw the list of guests which the energetic Secretary 
intended to invite, he wondered how he had the 
temerity to ask them! As for the eminent gentlemen 
who had accepted, it was a great compliment to the 
Institution and they were all welcome. It would be 
invidious to mention names for there were as many 
guests—or almost—as members. 


The presentation of Institution awards was 

a happy occasion. Here General Lord 

(left, standing) receives a Georgian silver 

teapot from the President. Seated are 

Lord Sempill, Past President, and Sir 
Brian Robertson. 


One of the two principal guests was Sir” Brian 
Robertson, Chairman of the British Transport 
Commission. 

The other guest of honour was Mr. A. B. Waring, 
Chairman and Managing Director of Joseph Lucas 
Limited. 

It was pleasant to see both those gentlemen present 
and he asked everyone to drink to their health. 


Sir Brian Robertson, responding, said: 

**T see that you had a General as your principal 
guest last year. It is becoming quite a habit. Sir 
Ronald Weeks was the first man to be appointed to 
run the Military Government of Germany under 
Lord Montgomery in 1945. It was due to his tem- 
porary indisposition that it became my lot to be sent 
there. Subsequently Sir Cecil Weir, your President 
of 1952-53, became my principal adviser there in the 
economic field. He is now, I am glad to say, a 
Member of the Transport Commission. When he 
mentioned tonight’s occasion to me, I needed no 
persuasion to accept your generous invitation. 

“It might seem at first that the transport industry, 
meaning by that the provision and operation of 
public transport services, is a little beyond the 
recognised arena of the production engineer. How- 
ever, remember in the first place that the Transport 
Commission is quite considerably involved itself in 
manufacture and repair. Nearly 80,000 men are 
employed in our railway locomotive and carriage and 
wagon building and repair shops and depots alone. 
As is well known, British Railways do far more 
themselves in this direction than any other railway 
system. This is a state of affairs which springs from 
history and I am well aware that some people dislike 
it, but I can’t discuss its merits or demerits at this 
time. I do claim, however, that the importance of the 
work of the production engineer is very fully recog- 
nised in our shops, and I think that most people who 








visit them are well impressed by their efficiency in 
spite of the fact that many of the buildings have had 
their centenary celebration. Engineers still boast of 
being Crewe-trained, or Swindon-trained, just to 
mention two of our largest shops. 


The Transport Services 


“To turn to our transport services themselves, 
whether or not you regard this as being strictly within 
the purview of the industrial engineer, I should like 
to record my opinion that substantially increased 
productive efficiency is a matter of survival to the 
industry. I shall be centering my remarks mainly on 
the railways but, in passing, I might point out that 
public transport by road, whether passenger or 
freight, is confronted by ever-increasing competition. 
The public omnibus has been virtually driven off the 
streets in many cities of America and the country 
omnibus or coach is rapidly disappearing from many 
of the roads on the European continent. As privately- 
owned transport increases, public transport finds it 
more difficult to live. 

“To get back to the railways, however, the most 
immediate problem which confronts us at this 
moment is shortage of staff in certain key areas. I 
am sure that our difficulties in this respect are not 
generally realised but they are serious. Our custo- 
mers very naturally complain if trains are late or 
freight is delayed, but they little realise how much 
last minute improvisation has often been necessary to 
get their train through at all. We are cancelling 
freight trains every day of the week for lack of 
shunters, guards, firemen, etc. The shortage extends 
to many grades, not only those normally regarded as 
skilled, and the situation is not likely to get much 
easier for us while our full employment lasts. Now 
there are industries which, when they are short of 
staff, can restrict their output accordingly, but we 
must keep our service going at all times, and we are 
already finding this extremely difficult. 

“* We are doing our best to recruit more men, but 
you will not need me to tell you that we are handi- 
capped in the auction for labour as against many 
forms of private enterprise. We shall not, however, 
in my opinion, solve our main problem by any form 
of recruiting stimulant and the truth is, that we have 
got to obtain bigger and more effective results in 
proportion to the manpower we employ. 


Eliminating the Nonsenses 


“There are three ways in which this can be done. 
The first is to eliminate what I may perhaps call the 
nonsenses. Although much of the talk about re- 
dundancy and restrictive practices in British Railways 
is very ill informed—‘ cocktail bar criticism’ to 
borrow a phrase from the “ Daily Telegraph ”’ today 
—it would be strange indeed if such a long established 
and conservative industry had a blameless record in 
this respect. What industry has? You may at least 
like to know that the matter is being tackled—in 
conjunction with the Unions of course, but Trade 
Union co-operation is not likely to be forthcoming in 


810 





this field unless it is clear that at the end of the road 
management is determined to manage. A good deal 
more has been done already than is generally realised. 
The numbers employed have fallen from 641,000 in 
1948 to 571,000 at this time. Even when allowance 
has been made for unfilled vacancies, this represents 
a big effective saving. 

“The second way to increase productivity is to 
improve the processes, and by processes I include 
both the equipment and the way in which it is used. 
We must re-tool the railways. We must make one 
signalbox with modern devices do the work pre- 
viously done by about six, one marshalling yard do 
the work of four, one diesel locomotive haul as many 
trains as previously entailed two or three engines in 
steam. (These figures are not accurate, but near 
enough for my purpose.) We must mechanise our 
goods terminals and our traffic and commercial 
accounting. We aim to introduce electronic machines 
for the recording, sorting and tracing of freight 
wagons; this may prove to be the biggest single 
contribution to greater economy and efficiency in 
railway freight operations. Equally important, we 
must recast our operating methods until every man- 
hour, and every engine mile, produces sufficiently 
more to relieve us of our labour troubles, to ease our 
present serious financial preoccupations and above all 
to furnish a very greatly enhanced service to the 
country. If you will allow that these things properly 
fall within the realm of the production engineer, then 
you will see that the scope for that gentleman on 
British Railways is a wide one. 


Attitude of Mind 


“* But efficiency in industry is not purely a technical 
question; it is also an attitude of mind. It is for this 
reason that we are taking so much trouble at this 
time through our Productivity Council and other 
means to explain the situation and to preach the 
gospel of the production engineer. So often the 
resistance to new methods which would lead to 
increased production is based on misunderstanding 
and fear. I said a short while ago that increased 
productivity was a matter of survival for B.itish 
Railways; once that is fully realised, all difficulties 
will of course disappear. An industry which employs 
as many men as do British Railways, and has diffi- 
culty in filling its vacancies, is bound to take in some 
people of all sorts, but fortunately there is a solid 
core of very fine men who give devoted service to the 
railways and are waiting to be told how they can do 
yet better. 

** I was very interested to read the accounts of the 
Conference which you held at Margate last June. 
Automation is a horrifying word and I am never 
quite sure what it means. One thing automation 
certainly does not mean is that our wants will be 
supplied without anyone doing any work. Our 
Maker never intended that kind of a world and He 
will not permit it. We need not expect that in the 
forseeable future our trains will drive themselves and 
operate their own points and signals, while some Big 
Brother buried in the bowels of Euston Station 
controls the whole railway system with a lift of his 











eyebrow. If, however, automation means increasing 
to a high degree mechanical devices whereby the 
effective result of human endeavour is greatly multi- 
plied, then automation is on its way to British 
Railways. 

*“* Mark you, I am not prophesying that at the end 
of the road British Railways will necessarily be 
employing appreciably smaller numbers than they do 
today. If management and man really combine to 
push this three-point programme through with all 
their might, and if they are backed up by the Govern- 
ment, the railways will so increase their traffics that 
they may need as big a staff as now and incidentally 
they will be in a position to face their wage bill with 
equanimity, nor will the country grudge the money. 

“* The necessity for craftsmen will certainly remain 
and increase. 

** I am very well aware that when people hear me 
talk about what is going to happen on British Rail- 
ways in the future, they are apt to react with the 
thought: ‘ this may be very well but what is being 
done to make things better right now?’ I have not 
of course time, and this is no place, to deal with that 
question, but that does not mean that I ignore its 
importance. 

‘1 hope that I have not bored you too much talking 
about the activities of the Transport Commission. I 
make it my excuse that while you engineers aim to 
streamline and cheapen the processes of production, 
your factories are still dependent upon reliable and 
speedy transport at economic rates. I should like to 
congratulate the Institution on all they are doing to 
secure this greater productivity and to assure you 
that we in nationalised transport will do our utmost 
to keep in step. Moreover, we will draw upon the 
experience and data which you can make available. 

“On behalf of all your guests, I extend our best 
wishes to your Institution. We hope that your 
Exhibition and Conference next year at Olympia will 
be a great success and we thank you for asking us to 
be with you tonight.” 


Mr. A. B. Waring, also responding, said he was 
particularly honoured to be asked to join in expressing 
the thanks of the guests, for he was not a production 
engineer and was not even an engineer; he was 
nothing more than an overhead charge, and no form 
of technological change could alter that unfortunate 
fact! (Laughter). 

The production engineer had very considerable 
responsibilities. He was responsible for the expansion 
of the export trade, for increased production, for the 
maintenance of full employment, for improving the 
standard of living and for closing the dollar gap. In 
addition, he was no doubt also responsible for keeping 
Mr. Littlewood and Mr. Vernon happy (Laughter). 
He was a veritable Atlas with his load of responsi- 
bilities. 

He could also claim another achievement; as an 
outcome of his efforts, he established pride in work. 
Skilled and unskilled workpeople took pride in their 
place of employment when its equipment was of the 
best and its methods of production were modern. 


Pride was one of the two vitamins of industrial life; 
the other was loyalty. Loyalty was related to the 
past and pride to the present. Those two things were 
essential for the health of industry. 

Mr. Waring illustrated this with a war-time 
experience, when a small Lancashire mill was emptied 
of all its old equipment and turned into a modern 
factory with the best machinery and methods of 
production. It soon became the great ambition of 
all the workers there to do better than the parent 
factory in Birmingham. 

Everything went extremely well until the war was 
nearing its end, when the mill was visited by a 
Government official, who told the workpeople that 
there was no future for them in the type of work they 
had been doing during the war and that they must 
be prepared to return to the cotton industry. 

The Lancashire workers, who comprised the 
factory’s Joint Production Committee, were always 
very outspeken and, after the Government official’s 
visit, they sent for Mr. Waring and told him théy 
were going to strike. They explained that it was 
nothing to do with him and there was nothing he 
could do about it. Upon interrogation, they made it 
clear that they were going to strike because they did 
not want to return to the cotton industry, and that 
was the only way in which they could demonstrate 
their purpose. 

The point was that before the war they had had 
loyalty to cotton but, having left the industry and 
entered the engineering industry, the break had 
destroyed their old loyalty. They took pride in the 
work they were doing and could not believe that 
there was any prospect of working with pride in a 
cotton mill with its out-of-date equipment and 
facilities. 

He added his praise to all that had been said of 
the work of the production engineers. The guests all 
realised the heavy responsibilities which production 
engineers carried. He joined Sir Brian Robertson in 
thanking the Institution, on behalf of all the guests, 
for the invitation to attend the dinner and for the 
most generous hospitality. 


Presentation of Institution Awards 


The PRESIDENT, in presenting the Viscount 
Nuffield award, said it was appropriate that he should 
do so because he was certainly the best prize Lord 
Nuffield ever won! (Laughter). It was appropriate 
that the prize should go to his namesake. 

The following were the awards: 


The Viscount Nuffield Paper, 1954. A presentation of 
a Georgian silver teapot was made to Major-General 
W. A. Lord, G.B., c.B.E., for his Paper entitled, “‘ The 
Corps of Royal Electrical and Mechanical Engineers 
and the Application of Modern Management and 
Production Technique ”’. 


The George Bray Memorial Lecture, 1954. A presenta- 
tion of a silver cigarette-box was made to Mr. Robert 
Douglas, M.B.£., for his Paper entitled, “‘ Engineering 
and Production Aspects of Synthetic Fibre Manu- 
facture ”’. 
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Mr. Guy Cubitt-Smith (left) receives his award. 








The Institution Medal for the best Paper presented 
by a Member during the year 1953-54, was presented 
to Mr. K. J. Hume, for his Paper entitled, “ Funda- 
mentals of Gauge Design ”’. 


The Institution Medal for the best Paper presented 
by a non-Member during the year 1953-54, was 
presented to Mr. F. Nixon, for hi Paper entitled, 
* The Effective Utilisation of Materiei”’ 


The Hutchinson Memorial Award, for the best 
Paper presente! by a Graduate during the year 
1953-54, to Mr. G. Cubitt-Smith, for his Paper 
entitled, ‘“‘ Resistance Welding in America’’. 





REPORT OF THE MEETING OF COUNCIL 


Thursday, 27th October, 1955. 


HE second Council Meeting of the 1955/56 

Session was held at 10 Chesterfield Street, London, 
W.1., on Thursday, 27th October, 1955. The meeting, 
at which the Chairman of Council, Mr. G. R. Pryor, 
presided, was attended by 23 members, and the 
following were present by invtation:— 

Mr. T. A. Horsley, Honorary Secretary of the 
Tees-side Section, and Mr. F. T. Dyer, Chairman of 
the Eastern Counties Region. 


Election of Vice-President and President-Elect 

It was recommended by the Finance and General 
Purposes Committee, and unanimously agreed, that 
Mr. E. W. Hancock, M.B.£., should be invited to 
become Vice-President and President-Elect of the 
Institution. 


Finance 

The Chairman reported that the Accounts for the 
year ended 30th June, 1955, would be circulated by 
post to all members of Council. This would enable 
queries to be raised before the Accounts were pre- 
sented to the Annual General Meeting in January. 

It was reported that Mr. H. Burke, immediate 
Past Chairman of Council, and Mr. A. F. Kelley, 
had been co-opted to the Finance and General 
Purposes Committee. 


“ Broadening of the Base ”’ 
The Chairman reported briefly on the findings of 
a conference on this subject held at Head Office. 
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The matters discussed were firstly, the Institution’s 
own examination syllabus, and the possibility of 
exemptions for men who came to production en- 
gineering later in life, having obtained their technical 
qualifications in other fields; secondly, educational 
facilities with regard to membership outside the 
United Kingdom and, thirdly, the question of 
practical training and its interpretation, both in the 
U.K. and abroad. It was fortunate that Mr. H. G. 
Goyns, President of the South African Council, was 
able to attend and give the meeting a first-hand 
account of the problems confronting the Sections 
outside the United Kingdom. 

The recommendations of the Conference were 
being studied by the Education and Membership 
Committees. 


Co-operation with PERA 

It was reported by the Chairman that a very 
productive meeting had taken place between repre- 
sentatives of PERA and representatives of the 
Institution. He was able to report, firstly, that 
lectures on technical subjects were available for 
inclusion in Section lecture programmes and, 
secondly, that PERA had invited the Council of the 
Institution to hold one meeting annually at Melton 
Mowbray. It was agreed that this should take the 
form of an Open Day for the Institution as a whole. 

The most important point arising out of the 
meeting was that PERA had offered to accept two 
or three junior members on an Institution sponsor- 











ship basis for the six months’ courses organised at 
PERA. It was agreed that this offer be accepted in 
principle, and that the Education Committee be 
asked to explore the proposal in detail. 


Conference of European University Professors 

The Secretary reported that this Conference, which 
is planned to take place at Delft, Holland, might 
prove to be extremely valuable. The Conference was 
designed to enable a small delegation from the 
Institution, under the leadership of Sir Walter Puckey, 
to have discussions with Professors of European 
Universities where production engineering has been 
taught for many years. There was a possibility of 
obtaining a dollar grant rowards the cost of the 
Conference. 


Conference on Fine Measurement in Industry 

The Secretary also reported that he had attended, 
on behalf of the Institution, a Conference on Fine 
Measurement in Industry held recently in Paris. 
Several Institution members had also been able to 
attend. The Conference included a number of 
extremely interesting works visits. 

The Secretary had presented the President of the 
Conference, on behalf of the Institution, with a copy 
of the Report of the Margate Conference. 


The Journal 

It was reported by the Editorial Committee that 
a new series of leading articles had been arranged 
to commence in November, on the subject of 
** Designing for Production ’’. The first contribution 
was by the President of the Institution, Sir Leonard 
Lord, K.B.E., on the motor-car industry. A further 
series of leading articles on automation was being 
considered for publication early next year. 

After careful consideration, and in response to 
many requests from members, the Committee had 
decided to discontinue the use of wrappers for 
despatching the Journal, in favour of envelopes. The 
change would take place early next year. 


Summer School, 1956 

The Education Committee proposed that the next 
Summer School should be held at Ashorne Hill at 
the end of July or August, 1956, and that the theme 
should be connected with the new industrial age 
(including automation, the automatic factory, or 
control engineering) and liberal studies. 


Production Exhibition and Conference, 1956 

It was reported that arrangements for the Produc- 
tion Exhibition and Conference, to be held from 16th 
May to 3lst May, 1956, in the Grand Hall, Olympia, 
were proceeding satisfactorily. The theme of the 
Conference was to be “ Investing in Success ’’, and 
the Advisory Committee was at present busy pre- 
paring the programme. 


Membership 

The Membership Committee had recommeded 
that the size of membership certificate should be more 
in accordance with the normal standard for pro- 
fessional qualifications. Future certificates would be 


issued in the size approximately 7 in. by 9 in., in a 
design similar to that at present in use. 

A considerable number of engineering firms were 
now approaching the Institution for recognition of 
their Apprenticeship Training Schemes, in order to 
fulfil the practical training requirement for member- 
ship. Provided the schemes were satisfactory, firms 
were being informed that those candidates who had 
completed their scheme would be deemed to have 
fulfilled the practical training requirement. 


Institution Papers 

The following report was made by the Papers 
Committee : 

1955 Sir Alfred Herbert Paper. This would be 
presented by Dr. N. H. Mackworth, Head of the 
Applied Psychology Research Unit of the Medical 
Research Council at Cambridge, at the Royal 
Institution, London, on Thursday, 9th February, 
1956. 

1955 Viscount Nuffield Paper. As already reported, 
this Paper would be presented by Dr. G. H. Daniel, 
Chief Statistician of the Ministry of Fuel and Power, 
at the Royal Institution, London, on 15th December, 
1955. 

1955 George Bray Memorial Lecture. Sir Gordon 
Russell, Director of the Council of Industrial Design, 
had agreed to give a Paper in February or March 
next year. The meeting would take place in London. 

1956 Sir Alfred Herbert Paper. Dr. B. V. Bowden, 
Principal of the Manchester College of Technology, 
had accepted the Institution’s invitation to present 
this Paper. 

1956 Viscount Nuffield Paper. Dr. Grey Walter, of 
the Burden Neurological Institute, Bristol, had 
accepted the Institution’s invitation to present this 
Paper. 


Research 

The following reports were made on behalf of the 
Sub-Committees of the Research Committee: 

Materials Handling. It was reported that a Syllabus 
and Examination Working Group had been formed. 

Material Utilisation. Although the Report on 
Material Utilisation had now been published, the 
Sub-Committee had been asked to remain in being 
and submit its views on future work which could be 
done in this field. 

Production Control. The final Report of the Sub- 
Committee was now being printed. 

Sources of Information. It was reported that the 
Sub-Committee was continuing its work and was now 
engaged on the preparation of the detailed entries for 
the proposed Directory, which it was expected would 
have a useful life of about five years before major 
revision would be required. 

With the publication of the Production Control 
Report, the work of the Joint Committee with the 
Institute of Cost and Works Accountants came to an 
end. The Research Committee felt, however, that 
some form of Joint Committee should be kept in 
being, and the terms of reference and future policy of 
such a Joint Committee were being discussed with 
the I.C.W.A. 
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Standards 

The Standards Committee recommended that 
there should be established a Joint Standing Com- 
mittee with the British Standards Institution, which 
would be responsible for arranging future conferences 
of Standards Engineers. 

It was also reported that the Standards Committee 
had asked all Graduate Sections to consider the 
desirability of including at least one lecture or dis- 
cussion evening on standardisation during the coming 
session. The response so far had been very favourable. 

With regard to automation, the Committee felt 
that there was a real need for some standardisation 
of basic dimensions for transfer untis and transfer 


machinery, and proposed to go into this matter in 
some detail. 


Hazleton Memorial Library 

It was reported by the Library Committee that the 
scope of the Library was now being increased to 
include books on automatic control and industrial 
electronics. The Committee had taken this action in 
view of the great interest aroused by the Margate 
Conference and the numerous enquiries received. 


Liaison with Sections outside the U.K. 

The Vice-Chairman of Council, Mr. H. G. 
Gregory, reported that among the visitors the 
Institution had been pleased to welcome to Head 
Office during the summer were Mr. le Cheminant, 
Mr. Sutton, Mr. Strick and Mr. Worthington, from 
Australia; Mr. Stedman, Mr. Burden and Mr. 
Goodchild, from India, and Mr. Hyams from South 
Africa. In addition, Mr. H. J. G. Goyns, President 
of the South African Council, had visited Head Office 
recently, and had attended part of the conference on 
* Broadening the Base”’, where he had made a 
valuable contribution to the discussion. 

A visit was shortly expected from Mr. E. J. W. 
Herbert, Vice-Chairman of the Melbourne Section. 

Discussions were going on with the Canadian, New 
Zealand and Sydney Sections regarding membership 
qualifications, examination requirements, and other 
problems, which had also been discussed at the 
special conference. 


Following the success of the “‘ Productivity and the 
Machine Tool ” Conference held in Sydney last July, 
the Sydney Section were considering the possibility 
of a residential conference for Institution members 
only, on the lines of those run in the United Kingdom. 


Applications for Membership and Transfer 

The Council approved a number of applications 
for membership and transfer, details of which appear 
on page 820/821 of this Journal. 


Local Section Reports 

The Council received a number of Local Section 
Reports, extracts from which appear on pages 821 
of this Journal. 


Formation of Melbourne Graduate Section 

The Council approved the recommendation of the 
Finance and General Purposes Committee that a 
Melbourne Graduate Section be formed. 


Honours 
The Council learned with pleasure that Her 
Majesty the Queen had conferred the following 
awards on members of the Institution :— 
O.B.E. .... R. A. Wright, Member. 
M.B.E. ... E. Ayland, Associate Member; 
W. G. Bennett, Member; 
J. W. Gardner, Associate Member, 


Obituary 
The Council recorded with deep regret the deaths 
of the following members :— 
Sir Charles Bartlett, Member 
W. R. Baynard, Member 
H. E. Bower, Member 
L. Ellam, Affiliate Representative 
H. J. Hudson, Member 
F. Hughson, Member 
I. R. Owen Ellis, Associate Member 
W. L. Proud, Associate Member 
L. C. Saam, Associate Member 
Sir John Storey, Member 
R. Taylor, Member 
T. Thornycroft, Member. 


Date and Place of Next Meeting 

It was agreed that the next meeting of Council 
should be held at 10 Chesterfield Street, London, 
W.1., on Thursday, 26th January, 1956, and that the 
Annual General Meeting should take place at two 


o’clock on the same day. 
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AUTOMATION 


—— the general business of the Council, a dis- 
cussion took place on the Institution’s future policy 
in regard to automation. Each member of Council 
had received, prior to the meeting, an analysis of the 
Press comment on the Institution’s Margate Con- 
ference and on the introduction of automation 
generally. (This analysis is reproduced on pages 817/ 
819 of this Journal.) 

The discussion was opened with the following 
written statement from Mr. M. Seaman, Chairman 
of the Editorial Committee, and one of the speakers 
at the Margate Conference :— 

**]. A tremendous impact was made in the 
Margate Conference and recent Institution Journals 
on the Institution’s association with this subject. This 
should be powerfully exploited in editorial, technical 
and educational policy. 

“© 2. The present phase of over-popularisation of 
automation will have a national reaction in ‘ de- 
bunking ’. These swings should be compensated by 
accurate statistical and technical studies of the impact 
of automation in the United Kingdom, Europe and 
the world at large, promoted strongly by the Institu- 
tion of Production Engineers, and constantly published 
through its Journal and publications channels. 

**3. An expert advisory board on papers and 
publications should be built up in association with 
the Institution, largely based on Institution members, 
and attracting the best authorities in other fields. 
This board could aid the Papers and Editorial 
Committees in the development of world level, high 
quality Papers and policy statements. 

‘4, Our natural association with Trade Union 
bodies and International Planning Authorities in 
Europe and America should be used for the develop- 
ment of the professional angle of publication through 
the Institution on the wide platform which it provides, 
and using the broadening of the base policy so as to 
treat all major industries on a national basis. Design- 
ing for production studies and material conservation 
studies are already in hand, through the Institution’s 
Editorial and Papers Committee, which could be 
naturally allied to this attack. 

*5. A research sub-committee on automation 
should be formulated to channel the contacts with the 
highest scientific and commercial levels of activity, 
and the promotion of curricula on special studies in 
the Universities and Higher Technical Colleges 
should be an essential part of policy and tied to the 
development of at least 50 Departments with Chairs 
of Production Engineering in the Universities of the 
United Kingdom and Commonwealth, and the 
doubling of fully qualified Associate Member level, of 
the membership of the Institution over the next ten 
years, inspired and stimulated by the effective 


- THE INSTITUTION’S POLICY 


prospects of automation developments in all industries 
of the U.K. and Commonwealth. 

*©6. A discussion on policy of the Council should 
be formulated in a paper to be jointly prepared by 
the Editorial, Papers and Research Committees of 
the Institution, and this should devise a statement of 
planning and policy which would be worked by the 
Institution in the forthcoming years in a consistent 
manner ”’. 

In response to the Chairman’s invitation to open 
the discussion, Sir Walter Puckey, immediate Past 
President of the Institution, said :— 

“I suppose it can be said that I as much as anyone > 
else am responsible for the Margate Conference, in 
which case it is only right that I should bear the 
brunt. But I believe I am bearing the brunt con- 
tinuously. Please do not misunderstand me. Other 
people are doing it too, but I have had a very hard 
life since Margate and deserve it, because I helped 
10 bring it about. 


Tremendous Interest 


**T have had no less than 57 invitations since I 
came back from Margate, and I have addressed 
meetings al] round this country, and abroad, on 
automation. For some reason quite unknown to me, 
I am now regarded as an expert. You know what 
an expert is—an ordinary chap away from home, and 
naturally I always accept invitations to meetings in 
the provinces, never in London. I have had to turn 
down a large number, because automation is not the 
only thing I live, breathe and eat. Nevertheless, it is 
a symptom of the tremendous interest, not only in 
this country but abroad. A week hence I am off to 
Holland for three days to lead a seminar of leading 
Dutch businessmen on automation, and there I shall 
be very much an expert, because I shall be a long 
way from home! 

‘Some of our colleagues—Mr. Frank Woollard, 
for example—are having much the same experience, 
and are addressing meetings in various other countries. 

*‘ This gives you an indication of what has hap- 
pened since Margate. If one thing is necessary in 
this country, it is that more members of this Institution 
—which is situated right in the core of automation— 
should be able and willing to talk to groups of men 
around the country on the true aspects of automation. 

‘** First, in sheer self-defence and second, because I 
believe in sharing the load, I have put a number of 
applicants on to my colleagues in this Institution. 
Several of them have taken up this load and, like me, 
have decided to find out what it is before talking to 
others about it. We are having some difficulty as we 
go along, but we are learning. We are learning by 
force majeure, because we have to look convincing 
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when we get up in front of a group of people. This 
is a salutary exercise. But we senior members should 
encourage ourselves and our colleagues to talk about 
automation with knowledge, sense and conviction. 

** Automation has seized the imagination of many 
sorts of people. I have had requests from political 
parties on both sides, from associations, technical 
colleges, universities, private groups of people, 
business men getting together over dinner at night. 
I have had a request to provide speakers for a range 
of lectures at colleges, and institutions such as 
Hatfield Technical College and Coventry Technical 
College are organising series of lectures on the 
subject. 


Significance of Automation 


“The interest is widespread, and this is an 
indication of the wide interest in the Institution and, 
for instance, the dilemma of PERA, which has 
decided that it must, at the moment, because the 
field is wide, tackle transfer machines only through 
its new committee on automation. 

“ Before we say any more about the Institution’s 
responsibilities, it might not be a bad idea to give 
you my own thinking on the significance of automa- 
tion to production engineering and business generally. 

** T have read a lot about it in recent months, and 
the more I read the more I realise that here is a 
possibility which will have a very much wider impact 
upon all sorts of happenings in business, commerce 
and elsewhere than almost any other technique. It 
provides, in an over-simplified definition, an ex- 
pansion of man’s brainpower, his controlling power, 
to help him use machine power more effectively. 

“You and I realise that for many years we have 
been concerned with mechanisation. It has been in 
our blood, and we have built up an industry, many 
industries, on the basis of more and more power to 
many elbows, more and more muscle amplified by 
machine power. We are still a long way behind the 
Americans—only one-third as far along the road; 
and therefore we realise that mechanisation is not 
only something on which we have built our lives and 
livelihoods, but something that must continue. 


Many Possibilities 


** Automation, with its many inherent possibilities, 
will give greater opportunities for the brain, in a 
variety of ways, to be amplified along much the same 
lines as you and I have magnified brawn and muscles 
for many years past. 

“I could talk a lot about electronic brains and 
current researches into the human brain, but let it 
suffice to say that, even from my layman’s viewpoint, 
I regard the brain as capable of magnification which 
in turn will give greater magnification to the men 
and machines it controls. 

“This may sound very profound indeed, and 
because brainpower is universal, its expansion will 
not only affect mechanisation as we apply it to the 
productive industries in this country. It will apply 
everywhere, to all those industries and occupations 
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where brainpower and control power are used and 
can be used more effectively. I have, for my own 
convenience, divided the area of application into three 
main groups. If we take this country alone, we have 
24 million people alleged to be gainfully employed. 
Of that 24 million, roughly eight million are working 
in factories, not all on machines or so-called benches, 
but nevertheless, broadly speaking, on the factory 
floor somewhere or another. You and I concentrate 
largely upon multiplying their brawn by machines 
and better systems. 

** What about the other 16 million? Of that 16 
million, probably four or five million work in offices 
in the ordinary accepted commercial sense of the 
word. There are nearly three million clerks still 
pushing pens and papers around. There are also 
many millions (and they will grow as our standard of 
living increases) of people in what I call service 
occupations. When you book for the Continent, ask 
the R.A.C. for a route, buy a ticket for an aeroplane, 
put money in the bank, or do a thousand and one 
other things that are regarded as part of the amenities 
of life, someone performs a service. The more our 
standard of living grows, the more will that group of 
people grow. By and large, they do their jobs less 
efficiently than in the industrial section of the 
community. You have only to line up in a variety of 
queues to realise how much better these jobs could 
be done. 


Improving Customer Service 


‘** There are many ways in which these services 
could be improved to the benefit of the customer. 
Let me give you a couple of simple examples. Until 
recently I could go into many American banks and 
get passed from one section to another until I received 
my money. Today, in a flash all the necessary 
information, my photograph and other details, can 
be televiewed from one department to another, and 
I stay where I am. And in a fraction of the previous 
time, I, as a customer, get more satisfaction. 

‘** Many of you have shared the experience of going 
to a New York railroad station and waiting for a 
Pullman booking. You may remember the days when 
you lined up in front of a booth and waited while a 
clerk enquired about space. The first step towards 
helping him was to provide his telephone with a 
rubber block to free both hands. Today you, the 
customer, can be helped because the booking is done 
in a fraction of the time. All the information is on a 
magnetic drum and automation has come to help 
both clerk and customer. 

‘These are simple examples of customer service and 
some may say: * Is the production engineer interested 
in that sort of application? We have a big enough 
job among the eight million people, as PERA have 
on transfer machines alone’. That may be true, but 
what other body is so well equipped, with not only 
the knowledge to bring machines to our help, but 
also using men and women efficiently in the process? 
I do not believe there is any other single body which 
has the experience, inclination and possibilities that 
you and I have as production engineers. 














** Therefore, as automation is, as I believe, an 
expanding activity, I would suggest that we are better 
able than the majority to understand and interpret it 
to those other 16 million people, most of whom at 
the present time, in my experience, have not the 
faintest idea what it is all about. That is a task we 
might well consider it worth our while to do. 


A Clear Understanding 


‘* How can we do it?. First, we ought to understand 
more clearly the definition and implications of auto- 
mation and how it might help to bring about a more 
fruitful future. To be able to talk about it, you must 
study it. I have spent a lot of time trying to understand 
automation in its widest sense. I have tried to 
understand what I have just told you and greater 
understanding has reinforced my determination to 
help in spreading that knowledge. Tremendous 
repercussions could follow if automation were not 
understood and put over properly. 

“You have in front of you a summary of press 
comment on the public’s reaction to automation. 
You can see that it is a many-sided problem. Labour 
looks at it one way, sociologists in another, technicians 
in another, and so on. You know as well as I do that 
today one of our biggest problems is to put over a 
development like this constructively, and thank 
goodness organised labour has so far been most 
constructive in its reactions to automation. 

‘IT do not think that is accidental. It is because of 
discussions like the Margate Conference, where we 
have tried to be positive, to show that automation is 
not only a narrow technology, but something affecting 


all groups and all people. We tried to achieve a sense 
of balance. 


“You and I can only meet the present situation 
effectively and satisfy the ever-growing wish of people 
to find out more about automation by understanding 
it more clearly ourselves, deciding that we will talk 
about it, and getting some of our promising colleagues 
to talk about it. We must build up a group of people 
in the Institution who can be relied upon, when 
requests are received, to talk intelligently and 
authoritatively on the subject. 

‘*To my mind, that is the biggest single task this 
Institution has to do at the moment, Any further 
steps beyond that may well be discussed afterwards ”’. 

A full and detailed discussion followed Sir Walter’s 
address and it was finally decided to set up a special 
Committee to investigate the full implications of 
automation. This Committee, under the Chairman- 
ship of Mr. A. F. Kelley, will study the implications 
of automation in the broadest sense, and will pay 
particular attention to the effect of automation on 
the human being and on human relations in industry 
and in society. , 

Other members of the Committee are Sir Leonard 
Lord, k.B.E., President of the Institution; Mr. G. R. 
Pryor, Chairman of Council; Mr. H. G. Gregory, 
Vice-Chairman of Council; Mr. E. W. Hancock, 
M.B.E., Director and General Manager, Humber, 
Ltd.; Sir Walter Puckey, immediate Past President 
of the Institution; Mr. B. H. Dyson, General Works 
Manager, Hoover, Ltd.; The Earl of Halsbury, 
Managing Director, National Research Development 
Corporation; Mr. M. Seaman, Director and General 
Manager, British Oxygen Engineering, Ltd.; Mr. R. 
Telford, General Works Manager, Marconi’s Wire- 
less Telegraph Co. Ltd.; Mr. F. G. Woollard, M.B.£., 
and Sir Francis Brake, Managing Director, Creed 
& Co. Ltd. 





“THE AUTOMATIC FACTORY— 


1. This report tries to answer the question : * What 
does the public think about automation?” 


2. The answer is a summary of Press views and 
comments on automation and related problems 
before, during and after the Institution of Production 
Engineers’ Conference in Margate, 16th to 19th June, 
1955, General comment in the technical papers has 
been considered, but the main source has been the 
national and provincial Press. 


3. Automation has provided Press headlines for 


WHAT DOES IT MEAN?” 


A summary of Press Comment by Daniel Viklund, 


London Editor, ‘“ Dagens Nyheter”, Stockholm. 


some time. The Margate Conference, however, has 
very much stimulated discussion. Press coverage of 
the Conference was extensive. In terms of column 
space, that coverage concentrated heavily on some 
particular addresses at the Conference, mainly by Sir 
Walter Puckey, the Earl of Halsbury, and Mr. F. G. 
Woollard, and to a lesser extent, by Professor B. 
R. Williams and Mr. E. Fletcher. The subjects of 
these speakers give a clear indication of the focus of 
public interest. 

4. The theme of the Margate Conference was 
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“The Automatic Factory—What Does It Mean?’ 
Views and comments in the Press, as analysed and 
summarised in this report, cover a wider field. 
Present automation in a number of factories, in 
Great Britain and abroad, automation on a larger 
scale than is the case now, and conditions and 
problems of a future “ completely automatised ”’ 
society, probably together form the} mental back- 
ground on which public opinion in the matter is 
based. 


5. Basically, automation—admittedly to an un- 
specified degree—is seen as unavoidable. The 
technical and scientific problems of automation are 
taken as solved, completely in theory, nearly com- 
pletely in practice. Two reasons are given for the 
belief that automation will, and must, come in 
Britain. 


6. The first reason can be summarised thus: 
While the dangers and risks of automation are 
obvious, they can, and must, be overcome. It is held 
that the potential gains from automation, held to 
imply an overall, unprecedented increase in the 
standard of living (in the widest sense) are such that 
it would be wrong—apart from being impossible— 
to retard developments. 


7. The second reason is international competition. 
It is assumed that above all the United States, Russia 
and Germany, Britain’s main industrial rivals, would 
in any case go ahead, with consequent disastrous 
effects on British competitive export capacity if this 
country should lag behind. 


8. There is, also, very apparent in the popular 
Press, what might be called the romantic appeal of 
automation. Behind the way the subject is presented 
there is a hope that Britain may, by a combined 
progress in nuclear energy and automation, lead a 
‘second industrial revolution’’ and appear as the 
leader, or at least secure her standing as a leading 
industrial power, in a new age. In this way, auto- 
mation “catches on’’ sometimes, perhaps, at the 
expense of a number of realities. 


9. With few exceptions, the Press features auto- 
mation in two sharply contrasting ways. On the one 
side there is a new Garden of Eden, less work, more 
money, more leisure. On the other, mass unemploy- 
ment, slavery of the industrial masses, and power of 
machine robots. But, on the whole, the former 
picture is given much more prominence than the 
— with dangers much less stressed than possi- 

ilities. 


10. The question of how soon automation will 
become a full-scale reality is accepted as fundamental, 
but the answers to it are many. Uncertainty prevails 
on the problem to what extent and in what degree 
various industries are ripe, suitable or desirable as 
fields of automation. Excluding a number of over- 
simplified estimates, it seems fair to assume, however, 
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that public opinion believes the real difficulties still 
to be fairly far ahead, and that the immediate pro- 
blems concern a gradual transition to a new situation. 


11. A demand for ‘‘ more planning ”’, direct and 
specified on the political left, more vague but apparent 
in other quarters, is obvious in public thinking on the 
subject. It is, more or less clearly, said and written 
that a co-ordination, on a hitherto unknown scale, 
of governmental, industrial, social and scientific 
authority may be necessary in order to master— 
preferably in advance—the problems of an “ auto- 
matic age’. The possibility of such a course leading 
to a higher degree of State control is not always 
appreciated. 


12. The attitude of the industrial working class is 
seen as the main reason for success or failure of any 
advance degree of automation. Insofar as real 
resistance against automation is foreseen, or feared, 
fear of unemployment, and a subsequent stand for 
continued restrictive practices, are assumed to be the 
crucial factors. Responsible trade union comment, 
as reflected in the Press, appears not at present to 
stress this very heavily, mainly because it is believed 
that the transition will be gradual and that there still 
is a long time to adjust the working class attitude. It 
must—at least for the present—be assumed, however, 
that there would be real resistance against automation 
if the consequence appeared to be any direct distur- 
bance of full employment. 


13. Against this background, the necessity of a 
gradual redistribution between sectors ofemployment 
of the industrial working class stands out as a leading 
problem. Popular comment tends to assume, how- 
ever, that automation will, in fact, cause no un- 
employment. (A number of emphatic assurances to 
that effect probably explain the comparative calm in 
which working-class opinion now judges the problem 
of automation). The assumption is that unskilled 
labour, if and when redundant in automatic factories, 
will be transferred to transport, services, distribution 
and marketing. It is also thought that a number of 
new industries will result. 


14. On the political left there are fears—which 
may later become political arguments—that auto- 
mation will be carried out by employers, not with the 
primary aim of increasing production and standards, 
but in order to reduce labour costs and increase 
profits. So far, moderate trade union leaders only 
maintain that automation will create no fundamen- 
tally new problems for a long time, and that trade 
union aims therefore will basically remain unchanged, 
e.g. directed towards improved working conditions 
and “ fair shares’’, simply on the basis of changes 
caused by gradual automation. 


15. Automation is said unavoidably to demand 
improved and much more efficient industrial relations. 
As a very small number of men must be supposed to 
be able to stop vital production in automatic factories, 
industrial agreements of a new type—in fact, almost 
excluding strikes, are regarded as necessary. The 

















recent American agreements regarding guaranteed 
annual wages, etc., are quoted as examples of what 
should be done. There are also demands for a much 
more extended system of information to the workers 
regarding the new problems and implications of 
automation, preferably at an early stage. 


16. The wider problem of technical, scientific and 
industrial education and training is generally regarded 
as of utmost importance in relation to automation. 
Some commentators foresee “‘ a shortage of intellectual 
capacity ’’ among the working-class when it comes to 
the need of a higher number of key-men in the fac- 
tories. It is admitted, however, that the balance of 
skilled and unskilled labour in a society of advanced 
automation remains conjectural. There are some 
demands for a complete reorganisation of the whole 
school system to meet the new needs. The fact that 
there is, already now, a shortage of industrial skill on 
various levels is naturally an element in the discussion 

17. Problems of management, industrial organisa- 
tion, finance, capital equipment costs and related 
difficulties remain as a rule in an obscure background 
in the Press discussion on automation. The most 
positive answer as to how difficulties of that kind 
should be overcome is, generally, that the process will 
be gradual. There is also little consideration of the 
problems of prices, wages, and above all, selling of 
the augmented products of automation. Some papers 
state directly that automation cannot be carried out 
in a foreseeable future for the simple reason that 
neither labour nor capital will be available in a 
sufficient degree. It is an obvious consequence of 
public thinking of automation—taken in its widest 
sense—as it now stands, that difficulties are given less 
preference than possibilities. 


18. Ifa conclusion is attempted, it appears to be 
that the man in the street, and the newspapers he 
reads, so far occupy themselves with the transitional 
problems of automation. The economic, political, 
sociological, technical and psychological effects of a 





completely—or at least to the fullest degree possible— 
“automatic society’ remain, in fact, still in the 
realm of imagination. The bulk of comment in this 
field concentrates on such problems as leisure in a 
society with shortened working hours; it is easily 
understandable that public opinion on this point 
tends to concentrate its attention on the assumed 
blessing of automation only. 


19. To this must be added the well-known fact— 
sharply illustrated by the general nature of Press 
comment and views on automation—that the news- 
papers have a tendency to dramatise the picture. 
They paint the bright sides and leave the shadows 
out, especially as the darker side is so much more 
difficult to appreciate and foresee. In spite of any 
evidence to the contrary, the public also probably 
believes—rightly or wrongly—that the real problems 
of an automatic age still lie comparatively far ahead. 
The result is a tendency—on the whole entirely 
natural—to avoid any interpretation in terms ‘of 
direct effects upon the individual. 


20. Above all, the present period of full employ- 
ment creates no necessity for the working-class—or 
for any other section of society, except experts and 
specialists and the leaders of industry, for that matter 
—to face the issues. In spite of the degree to which 
automation has in certain instances been carried 
through, the automatic age remains a part of an 
uncertain future. Rank and file working-class 
reaction, probably most important from the mass 
opinion point of view—as it would be the first to feel 
direct effects of far-reaching changes—remains some- 
thing of a latent and uncertain factor. Public opinion 
—as reflected by the Press (and this qualification in 
itself involves a limitation)—does at present look at a 
picture of automation in a fairly benevolent way. 
Once the issues in the field have to be more sharply 
defined, doubts and opposition might crystallise in a 
manner which cannot now be foreseen, still less 
judged in its consequences. 
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ELECTIONS AND TRANSFERS 


BIRMINGHAM SECTION 
AS MEMBER 
C. E. Adie. 
AS ASSOCIATE MEMBER 
J. Morris. 
AS ASSOCIATE 
K. Pennycuick. 
AS GRADUATES 


F. W. Bolton, J. T. Clews, R. C. Evans, L. T. G. 
Graham, J. B. Hodges, C. F. Johnson, J. R. 
A. 


Johnston, W. J. Matthews, F. J. Rudd, W. 
Stephens, M. D. Yates. 
AS STUDENTS 


P. S. Eden, L. R. Kauffmann, D. J. Lloyd, G. B. 


Norval. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
F. J. Bradbury, F. R. Humphrey. 
FROM GRADUATES TO ASSOCIATE MEMBERS 


G. H. Aston, F. W. Firkins, G. H. Gummery, R. J. 


Read, O. F. Rendell, J. F. Smith. 
FROM STUDENT TO GRADUATE 


D. R. Haywood. 


BOMBAY SECTION 

AS MEMBER 
P. V. Shah. 
AS ASSOCIATE MEMBER 
R. J. R. Patell. 
AS STUDENTS 
R. Dayanidhi, P. K. Mukherjee. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
A. U. Sheikh, D. Williams. 
FROM STUDENT TO GRADUATE 
M. T. Khan. 

NEW AFFILIATED FIRM: NEW AFFILIATED 


REPRESENTATIVES: 


The Khatau Makanji Spe. & N. V. Ullal. 
Wve. Co. Ltd. B. G. S. Iyengar. 


CALCUTTA SECTION 
AS ASSOCIATE MEMBER 
A. F. Eugene. 
AS STUDENTS 


B. S. Aulluck, S. P. Bhasin, P. R. Ganesh, D. K. Sinha. 


CANADA SECTION 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
J. Killingback. 


COVENTRY SECTION 
AS MEMBER 
W. C. Toll. 
AS ASSOCIATE MEMBERS 
L. J. Leavers, R. Norton. 
AS ASSOCIATE 
L. J. Hoefkens. 
AS GRADUATES 


D. W. Ashmore, J. S. Evans, G. E. Failes, P. J. Flynn, 


M. K. Mukherjee, S. Goss. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
J. W. Burton, J. G. H. Pearce, C. Peters. 
FROM STUDENT TO GRADUATE 
S. L. Heys. 


DERBY SECTION 
AS ASSOCIATE MEMBER 
H. W. Barlow. 
AS STUDENT 
J. H. Welch. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
E. R. Brealey. 
FROM STUDENTS TO GRADUATES 
R. Barr, N. Gadsby. 


EDINBURGH SECTION 
AS MEMBER 
K. G. Legh-Winter. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
A. B. Brown. 
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27th October, 1955. 


GLASGOW SECTION 
AS ASSOCIATE MEMBER 
A. Hodge. 
AS GRADUATES 
W. T. Baird, V. K. Burley, T. E. Cole, M. P. 
Makhijani, T. Murray, B. K. Sen. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
J. L. Gutteridge, J. M. Miller. 


GLOUCESTER SECTION 
AS GRADUATES 
A. G. Hutcheon, E. R. Marshall. 
AS STUDENT 
P. H. Bingle. 
TRANSFER 
FROM STUDENT TO GRADUATE 
B. E. G. Clarke. 


HALIFAX SECTION 
AS GRADUATES 
D. J. Broxholme, E. Wilkinson. 
AS STUDENT 
S. K. Bhalla. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 


M. Ashworth, W. R. Gaudion, J. K. Greenhalgh, 


P. Iredale. 


LEICESTER SECTION 
AS ASSOCIATE 
R. C. Mills. 
AS GRADUATES 
G. N. Essex, G. H. Starmer. 
AS STUDENTS 
J. Cooper, H. S. Guron, P. W. Jones, P. C. Lai, L. K 


Rivo, J. T. Sullivan, M. J. Trinder, R. G. Willson. 


TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBER 

D. H. Seymour 

FROM STUDENTS TO GRADUATES 

J. W. Frakes, D. Laxon, D. G. J. Swinfield. 


LINCOLN SECTION 
AS ASSOCIATE MEMBER 
A. W. Wentworth. 
AS GRADUATES 


I. C. E. Rodrigues, D. Russell, H. Thomasson, W. 


Vann. 
AS STUDENT 
T. M. Macadam. 


LIVERPOOL SECTION 
AS ASSOCIATE MEMBER 
A. J. Scales. 
S$ GRADUATE 
’. P. Callaghan. 


——o 


LONDON SECTION 
AS MEMBERS 
R. W. Harris, J. A. Sargrove. 
AS ASSOCIATE MEMBERS 


C. A. Bate, H. Dyson, L. Goodman, F. O. Latimer, 


J. P. Raffe. 
AS GRADUATES 


I. Ahmad, B. J. Allen, J. A. Austen, P. Brown, J. H. 
Cope, J. E. Dooley, C. H. John, R. H. Leaney, 


A. W. Orchard, R. E. Puttick, I. R. Reid, L. 


S. 
Richman, H. R. Robinson, L. E. Rodwell, R. 


Sirkin, H. C. Smith, P. J. Thompson. 
AS STUDENTS 


H.E.G. Arter, P. D. Beedie, D. J. Fairbrass, C. A. Hills, 


A. R. Johnson, R. A. Judd. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
J. M. Brice, G. A. J. Witton. 
FROM GRADUATES TO ASSOCIATE MEMBERS 


H. Barclay, P. T. Brown, D. Collier, W. H. Jackson, 


L. A. Liddle, H. Rawcliffe, S. J. Sterrett, H. R 
Sumner, B. R. Westwell. 
FROM STUDENTS TO GRADUATES 


D. Buckland, R. E. Catterwell, D. F. Skelton, P. R. 


Smithers. 
NEW AFFILIATED 
NEW AFFILIATED FIRM: 
Siemens Bros. & Co. Ltd. A. W. Newbold 
F. S. Morley 


REPRESENTATIVES: 


LUTON SECTION 
AS ASSOCIATE MEMBER 
F. R. Towner. 
AS GRADUATE 
D. F. E. Pidgeon. 
AS STUDENTS 
D. G. Griffiths, C. N. Johnson, J. A. Plumley, A. J. 
Porter. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
T. Barker, F. G. Ethelston, H. Layton, T. W. Parry. 
FROM STUDENT TO GRADUATE 
G. F. Barclay. 


MANCHESTER SECTION 
AS MEMBERS 
H. Gladney, H. A. Wallace. 
AS ASSOCIATE MEMBERS 
H. H. Harrison, A. Horn. 
as GRADUATES 
M. Dewhurst, C. L. Pyman, M. O. Short. 
AS STUDENTS 
T. A. Bainbridge, S. A. Hatton, B. V. Redford, T 
Swift, R. Wright. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
J. D. W. Taylor. 
FROM GRADUATES TO ASSOCIATE MEMBERS 
D. Eastwood, R. A. Mackay, J. P. Speakman. 
FROM STUDENTS TO GRADUATES 
S. Clare, T. Potts. 


MELBOURNE SECTION 
AS MEMBER 
H. M. Cooper. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
E. Rodeck. 
FROM GRADUATES TO ASSOCIATE MEMBERS 
H. J. Faull, J. Simon. 
NEW AFFILIATED 
NEW AFFILIATED FIRM: REPRESENTATIVES: 
George Lovitt & Co. Pty. Ltd. G. C. Lovitt 
P. H. Thatcher. 


NEW ZEALAND SECTION 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
D. J. I. Gray. 


NORTH EASTERN SECTION 
AS ASSOCIATE MEMBERS 
J. E. Glasper, T. B. Tait. 
TRANSFER 
FROM STUDENT TO GRADUATE 


T. J. Julier. 


NORTHERN IRELAND SECTION 
AS GRADUATE 
D. C. Crowther. 
AS STUDENT 
W. I. Morrow. 


NORWICH SECTION 
AS STUDENT 
D. J. Baxter. 


OXFORD SECTION 
AS GRADUATE 
L. W. Frost. 
AS STUDENT 
G. E. Perkins. 


PETERBOROUGH SECTION 
TRANSFER 
FROM STUDENT TO GRADUATE 
R. Laxon. 








PRESTON SECTION 
AS MEMBER 
G. H. Ayres. 
AS ASSOCIATE MEMBER 
J. Blundell. 
AS GRADUATES 
S. F. Forshaw, J. Harwood, L. F. W. Mutter. 
AS STUDENTS 


J. Barton, A. Baxter, K. Bibby, G. I. Bishop, A. S. 


Smith, B. Wright. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
R. Cleary, G. H. Gamble, A. J. Vine. 
FROM STUDENT TO GRADUATE 
J. N. Whittaker. 


READING SECTION 
AS ASSOCIATE MEMBERS 
G. J. Cockrane, C. J. Doyle. 
AS GRADUATES 
J. A. Murrell, R. P. Pike. 
AS STUDENT 
D. M. Sellwood. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
A. G. Jones. 


ROCHESTER SECTION 
AS MEMBER 


B. A. Austin. 

AS GRADUATES 

J. R. Anderson, B. N. Cox. 
TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 
H. Davenport. 

FROM STUDENT TO GRADUATE 

E. G. Tottman. 


SHEFFIELD SECTION 
AS MEMBER 
C. Evans. 
TRANSFER 
FROM STUDENT TO GRADUATE 
R. Foster. 


SHREWSBURY SECTION 
AS GRADUATE 
K. Hall. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
H. J. W. Smith. 


SOUTHERN SECTION 
AS GRADUATE 
A. L. Window. 
AS STUDENTS 


F. J. Coombs, R. G. Luther, A. G. Mills, D. G. Mills, 
E. G. Moody, J. N. Stevens, R. E. Toms, A. C. 


Wiseman. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
R. H. H. Kingdon. 


SOUTH ESSEX SECTION 
AS MEMBER 
S. J. Gudgeon. 
AS GRADUATE 
R. C. Stubbs. 
AS STUDENT 
B. B. J. Smith. 
TRANSFERS 
FROM GRADUATES TO ASSOCIATE MEMBERS 
A. E. Adcock, 
D. Marsland, R. A. Norton. 


SOUTH WALES SECTION 
AS GRADUATE 
D. N. Thomas 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
A. E. Haynes. 


STOKE SECTION 
AS ASSOCIATE MEMBER 
J. P. Leech. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
W. R. Bailey. 
FROM STUDENT TO GRADUATE 
R. M. Hunt. 


SYDNEY SECTION 
AS MEMBER 
A. P. Stapleton. 
AS GRADUATE 
K. F. Whitton. 
AS STUDENTS 
J. C. Campbell, D. A. Wilson. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
A. W. G. Cox. 
FROM STUDENT TO GRADUATE 
N. O. Turner. 


WESTERN SECTION 
AS MEMBER 
J. H. Larrard. 
AS ASSOCIATE MEMBERS 
E. J. V. Beagley, A. J. McMaster, C. K. Muller. 
AS GRADUATE 
D. H. Smellie. 
AS STUDENTS 
T. L. Hawkes, D. G. Williams. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 


J. Bottomley, R. W. Hancock, W. J. Lane, W. E. 


Wright. 
FROM GRADUATE TO ASSOCIATE MEMBER 
S. H. Day. 
FROM STUDENTS TO GRADUATES 
K. G. Lane, T. G. Mossman. 


G. A. Blackshield, J. S. H. Budds, 


WEST WALES SECTION 
AS GRADUATE 
G. C, Fear. 
AS STUDENT 
K. Wylie. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
W. J. T. Dimmock. 
FROM STUDENT TO GRADUATE 
D. F. Perry. 


WOLVERHAMPTON SECTION 
AS MEMBER 
J. S. Lancaster. 
AS ASSOCIATE MEMBER 
C. G. Smith 
AS GRADUATES 
L. J. Cox, E. R. Millard, T. W. Pagett. 
AS STUDENTS 
J. E. Burton, S Harper, J. H. Latham, J. Marsh. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
A. G. Pate, H. W. White. 
FROM STUDENTS TO GRADUATES 
T. J. Harrison, L. Jackson, J. K. Robinson, J. H 
Washbrook. 


YORKSHIRE SECTION 
AS MEMBER 


lr. D. H. Baber. 

AS ASSOCIATE MEMBER 

L. Magee. 

AS ASSOCIATE 

R. N. Hoard. 

AS GRADUATES 

A. Birch, E. Good, P. Rock. 

AS STUDENT 

R. O. Windley. 

TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 
C. L. Sykes. 

FROM GRADUATES TO ASSOCIATE MEMBERS 
F. H. Moore, L. Swift, J. D. Wharton. 
FROM STUDENT TO GRADUATE 

J. Millett. 


NO SECTION 
AS MEMBERS 
H. V. Barker, H. H. Plews. 
AS GRADUATE 
I. E. Doubleday. 
AS STUDENT 
D. W. Scargill. 
TRANSFERS 
FROM ASSOCIATE MEMBERS TO MEMBERS 
A. R. Cason, R. W. McCreath, A. G. Pettit. 








EXTRACTS FROM LOCAL SECTION REPORTS 








Presented to Council, 21st July, 1955 


EAST AND WEST RIDINGS REGION 


Doncaster 

The Section continues to grow at a steady rate and the lecture 
programmes appear to be now accepted as a regular item in 
the diaries of local engineers. There is now a considerable 
amount of co-operation between the Section and the Local 
Productivity Committee which is helping to make the activities 
of the Institution more widely known. 

Production Engineering courses at Doncaster Technical 
College now appear to be bearing fruit, evidenced by an increased 
number of applications, and enquiries from younger prospective 
members. 

An interesting lecture programme has been arranged for the 
new session and considerable interest is being shown in the first 
meeting, a lecture by Dr. Harrison, Chief Metallurgist, Sheep- 
bridge Stokes. 


Halifax 

The winter programme opened on October 3rd with a 
Regional Lecture Meeting organised by the Yorkshire Section, 
and several Halifax members were present. 

Apart from routine work which has been carried out in the 
usual way, there has been little incoming business during the 
summer months, but the Committee have the progress of the 
Section very much in mind, and several items will be discussed 
at the next meeting. 


Halifax Graduate 

A very successful Weekend School was held at Ilkley on 
Saturday and Sunday, 9th and 10th September, 1955. The 
opening speeches and discussion on the test-case attained a high 
level, and the Committee were honoured by the presence at the 
School of the Chairman of the Council, Mr. G. R. Pryor. The 
theme adopted for the School was “‘ Management ”’. 
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A Graduate Paper Evening has been incorporated into the 
lecture programme for the coming session. The Chairman of 
the Graduate Section intends to approach the Senior Section to 
enquire whether the papers submitted could be judged by a 
panel of Senior Section members and a suitable prize awarded 
for the best paper. 

The Chairman of the Graduate Section reported at a recent 
meeting on his visit to the last Council Meeting. He said he had 
felt very honoured to be asked to attend and that the experience 
had greatly benefited him. 


EASTERN REGION 


Eastern Counties 

The visit to Manganese Bronne & Brass Co. Ltd., Ipswich, was 
made as planned. This is a most interesting works where several 
processes were seen in operation, which cannot be seen at other 
local firms. 

The winter programme of lecture meetings has now been 
completely planned by the Section Committee, and several 
applications for membership have been discussed, but otherwise 
there has been little activity in the Section during the summer 
months. 


Norwich 

During the quarter under review, the Section Committee have 
met regularly, the main business being the 1955-56 programme, 
which was designed to appeal to all local engineers. 

The Committee were sorry to lose, at the end of July, the 
valued services of Mr. F. H. S. Heidenstam, who had been their 
very efficient and conscientious Secretary for the past few years. 
Mr. Heidenstam left the district to take up a new appointment 
at Letchworth, and the Section wishes him well in his new 
undertaking. 

Applications for membership and transfer have been discussed 
and recommendations made. The policy of “ Broadening the 
Base” is always in the minds of the Committee members, who 
are eager to see the Section grow. 


MIDLAND REGION 
birmingham 


Summer activities were mainly of a social nature, the summer 
outing being held in July, when a pleasant afternoon and evening 
was spent at the Chateux Impney, Droitwich Spa, which 
culminated with an informal Dinner and Dance. This was well 
attended by 106 members and their ladies, and Mr. and Mrs. 
R. N. Marland acted as host and hostess. 

Also in July members visited the Shell-Mex and B.P. Oil 
Refinery at Stanlow, Cheshire. Members had a most instructive 
tour of the refinery conducted by the technical staff, and were 
shown some of the large range of by-products produced. The 
trip was arranged by Mr. V. G. Haden, one of the Section 
members, and Mr. B. H. Leask. 

At the June Exhibition and Conference on Industrial Safety 
at Bingley Hall, arranged by the Birmingham and District 
Group, Mr. J. Silver, a member of the Birmingham Section 
Committee, gave an address on “ Safety from a Production 
Engineer’s Point of View’. The Exhibition was well attended 
and the papers well received, with lively discussions following 


Birmingham Graduate 

After a lull in activities due to the summer period, the Section 
got off to a good start in September with a well attended lecture 
on “‘ Punched Cards in Production Control”, by Mr. E. S. 
Carden. The social event for September, a Car Rally, was quite 
successful, and full credit is due to Mr. P. Cashmore, the Social 
Secretary. Visits for the coming session cover a wide range of 
industries, from card box making to a sterilising dairy. 


Coventry 

The 1955/56 session got away to a very good start when 
approximately 100 members and visitors attended the lecture 
* Broaches and Broaching Technique” by Mr. A. A. Randle. 
“Ship Building ’’, the subject of the December lecture, is far 
removed from Coventry, but was particularly chosen in an effort 
to introduce wider variety into lectures. 
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Reference has already been made in the Journal to 
the departure from Coventry of Mr. H. D. S. Burgess. How- 
ever, it is the unanimous wish of the Committee that a debt of 
gratitude should be recorded for the many years of hard work 
which Mr. Burgess undertook for the Coventry Section . 


Shrewsbury 

The new Committee has met twice since July, and among 
matters discussed were the finalising of arrangements for the 
Section Third Annual Dinner Dance to be held in Shrewsbury 
on Friday, 25th November. The Committee welcomed the 
announcement that the Shrewsbury Technical College were 
starting a course for the Higher National Certificate in Production 
Engineering, and feel that this will give suitable impetus to an 
influx of junior members and promote the formation of a 
Graduate Section. 

The Programme Sub-Committee will be meeting at the 
beginning of October to start arrangements for the 1956/57 
Session programmes. 

The first lecture of the session, ‘‘ The Industrial Gas Turbine ”’, 
was delivered to the Section at Shrewsbury Technical College 
by Mr. J. R. Needham, A.M.1.MECH.E., and the audience had an 
enjoyable and instructive evening. 


Worcester 

The activities of the Worcester Section during the July/Sep- 
tember quarter have been restricted to Committee meetings, 
when the chair has been taken by Mr. H. C. Branfield, in the 
absence of the Chairman. 

The programme of lectures for the coming session has been 
finalised and a scheme for the benefit of Students and Graduates 
of the Worcester Section has been discussed. It is tentatively 
proposed to arrange during the winter session 1955/56 two 
Saturday morning visits and Papers at two of the major firms in 
the area and restricting the number of Students and Graduates 
to 30. 


Wolverhampton 

The programme for the forthcoming session has been completed, 
and the Committee look forward to a most interesting series of 
lectures. The first Paper, by Mr. R. A. Rogers, on “ Plant 
Maintenance and Productivity ”’, will be given at Wolverhampton 
on 19th October. 

Since the subject of automation is so full of interest, arrange- 
ments have been made to include three Papers on this subject. 
Mr. J. B. Jay will present “‘ Increased Automation of Existing 
Production Lines” at Stafford Technical College on 2nd 
November, and Mr. C. D. Camwell will give a Paper entitled 
** Unit Head Production ” at Wolverhampton Technical College 
on 16th November. The latter Paper will be accompanied by a 
Renault Company film on automation. 

The December Regional Meeting on 14th December at 
Wolverhampton completes the series of automation lectures with 
“The Implication of Automation”, by Mr. F. G. Woollard, 
M.B.E. 

Interest has been aroused in an addition to the curriculum at 
Stafford Technical College whereby a course leading to a 
Higher National Certificate in Production Engineering has been 
introduced. 


Wolverhampton Graduate 

During July and August the Section do not arrange any 
lectures, due to the holiday period. A visit was arranged for 
13th July to Joseph Sankey & Sons, Ltd., Hadley Castle Works, 
Wellington, which was well attended and proved to be of 
interest. Departments visited included the press shops, where 
presses ranging from 100 to 2,000 tons were seen in operation. 
The production of car bodies aroused great interest, and also 
the mechanical handling techniques. Other departments visited 
were the wheel shops and the Ferguson tractor department. 

The first lecture of the session was held in September, when a 
very interesting Paper was given by Mr. J. Fallows, on “ Process 














Development of Shell Moulding”. This was supported by a 
very good colour film and slides. A lively discussion took place 
after the lecture and attendance was very good. 

In addition to these activities the Committee have held two 
meetings per month, and the lecture and visits programme for 
1955/56 has been completed. A Dinner-Dance has been arranged 
as a joint function with the Senior Section, and will take place 
at the Mount Hotel, Tettenhall, Wolverhampton, on Friday, 
23rd December. 


NORTH MIDLANDS REGION 


Leicester 

The Committee have dealt with a large number of applications 
for membership and are pleased to note that the majority have 
been successful. During the last quarter, Mr. J. France, who is 
head of the Department of Industrial Engineering at the 
Loughborough College of Technology, was co-opted to the 
Committee. 

Arrangements are complete for what promises to be a very 
successful Annual Dinner, at which the chief guest will be 
Major-General K. C. Appleyard. It is hoped that all members 
of the North Midlands Regional Committee will be present, and 
also members of the recently formed Loughborough Student 
Section. 

A letter from Mr. G. R. Pryor to the Section Committee 
regarding the construction of quarterly reports was well received, 
and it was pleasing to note that a direct link between Council 
and Sections could again be effected by this medium. 


Lincoln 

Since the last quarterly report, members have visited the works 
of B.T.H., Chesterfield, and Appleby-Frodingham, Ltd., 
Scunthorpe. The Section is very grateful to the Directors and 
Managers of these companies for allowing members to visit their 
works. 

Arrangements have been made for the Lincoln Section to 
hold their Third Annual Dinner Dance which, it is hoped, will 
be up to the standard of the previous functions. 


Nottingham 

The excellent weather during the summer has tempted mem- 
bers to travel far and wide and extend their holiday period 
longer than usual. This has reduced the tempo of activities but 
the Section has, nevertheless, made two interesting visits, one to 
Chilwell Workshop of the R.E.M.E., and the other to the 
Engineering Department of Boots Pure Drug Co. Ltd., Beeston, 
where there were facilities for inspecting the mechanical handling 
equipment. On both occasions, the Section was extremely well 
entertained and everyone had a most enjoyable time. 

The Section has had the misfortune to lose its Vice-Chairman, 
Major M. Fleming, M.B.E., R.E.M.E. Major Fleming has been 
posted to Aldershot, and the members of this Section wish him 
every success in his new duties. Mr. A. E. Stevens, Director of 
Raleigh Industries, Ltd., Nottingham, has agreed to deputise 
for Major Fleming until the next Annual General Meeting. 


Peterborough 

The 1955/56 programme of activities started with a visit to 
the Northampton Brewery Co. Ltd., in September. The re- 
mainder of the programme consists of another works visit, seven 
lecture meetings, and the Annual General Meeting. The lecture 
meetings include a joint meeting with the Peterborough and 
District Section of the Institute of Cost and Works Accountants, 
another with the Peterborough Branch of the Institution of 
Incorporated Plant Engineers. This follows a pattern set during 
the past few years, and will continue the very happy relationships 
which exist between the local Sections of both these organisations 
and ourselves. 


NORTHERN REGION 


North-Eastern 

The meeting for the 1955/56 session have now been arranged, 
particular attention having been given to obtaining Papers by 
speakers with local connections. 


The new session opened with the Chairman's address by Mr. 
F. Baker, and was very well attended. Mr. Baker’s remarks 
were extremely interesting, and he illustrated some unique 
tooling methods. 

Owing to the commitments of Mr. W. D. Opher taking him 
to another area, it is with regret that the Section records the loss 
of his services from the Committee, but have no doubt that his 
interest in the Institution will be continued. 


North-Eastern Graduate 

The lecture programme was finalised by early October and 
comprises five meetings, the Annual General Meeting, and three 
works visits. Three of the lectures are to be followed up by 
works visits, in order to give a greater appreciation of the Paper. 

The Committee are proud of the efforts of Mr. R. W. Pickard, 
GRAD.I.PROD.E., who was successful in being awarded one of 
this year’s Schofield Travel Scholarships. It is one of the first 
Scholarships to come to the North-East and it is felt that it may 
encourage greater participation by the members of the North- 
Eastern Graduate Section in entering for the next Scholarships. 

The date of the first meeting is 7th October in Roadway 
House, Oxford Street, Newcastle, and in view of the recent re- 
decoration of the Conference Room, and the two films to be 
shown on this evening, it is expected that the attendance will be 
well above average. Furthermore, by including on the posters 
distributed to advertise the lectures, a brief synopsis of the 
Papers, the Committee feel that they may encourage greater 
attendances. 


Tees-side 

The Tees-side Section has now completed the first year of its 
activities as a Section. The inaugural meeting was addressed 
by Sir Walter Puckey in September, 1954. 

The Section covers a wide and scattered area, and on that 
account it was suggested and agreed that meetings should be 
held in both Middlesborough and Darlington. A fifty-fifty basis 
is now established practice. 

The Section would like to record its appreciation for the help 
received from the Principal of the Darlington Technical College, 
Mr. Benyon, for allowing the use of the Lecture Hall and for 
assistance readily given in many ways. 

At the Annual! General Meeting in March, the Chairman and 
Secretary were re-elected, and a Vice-Chairman, Mr. J. W. 
Woodger, was elected. A programme consisting of six Papers 
has been arranged for the coming Session. In September, a 
Paper on ‘“* Modern Production Methods by Copying Process ” 
was read by Mr. J. Lang, B.A. (CANTAB.), A.M.I.MECH.E. 


NORTH-WESTERN REGION 


Liverpool Graduate 

Mr. A. J. Vine has resigned as Chairman of the Section, upon 
accepting an appointment in the South of England. Mr. Vine 
has done a considerable amount of work for the Institution in 
Liverpool. Mr. A. French also resigned from the Committee 
upon joining H.M. Forces. Mr. D. R. Portman has accepted 
the invitation to fill the vacancy of Chairman, and Mr. T. Parr 
has been co-opted to the Committee. 

The first lecture meeting of the session took place in September, 
when Mr. D. R. Portman gave an excellent lecture on “ Auto- 
mation and Argon Shielded Welding ”’. 

The Committee held a special meeting in September to discuss 
the Graduates’ Conference to be held in Liverpool next April. 
Mr. Caselton, Deputy Secretary to the Institution, and Mr. 
Winskill and Mr. Pate of the Senior Section were also present. 
It was decided to broaden the Conference, to lay less emphasis 
on administrative affairs and to concentrate more on a junior 
conference for junior members of the Institution. 


Manchester 

The first lecture meeting of the session, held in September, 
was a Paper given by Dr. H. E. Priston, PH.p.. B.SC., F.R.1.C., 
entitled “* Modern Lubrication Technique”. This was well 
illustrated by slides and was followed by a lengthy and interesting 
discussion. 

Mr. G. R. Parker, who has served as Honorary Secretary to 
the Manchester Section and also to the North-Western Region, 
has now left the Section to take up an appointment in the South 
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of England. “Mr. J. P. Speakman, who is a past Graduate 
Chairman, has now taken over these duties. Among the officers 
for the coming year, the Section is fortunate in welcoming Mr. 
T. A. Stoddart as the new Section Chairman. 

A “ Ladies Evening” is to be held in October. It is hoped 
that this private effort by the Committee members will com- 
pensate the ladies for the evenings when their husbands have 
attended Institution meetings. 


Manchester Graduate 

Due to the election of Mr. J. P. Speakman to the Secretaryship 
of the Senior Section, various changes have taken place within 
the Committee. Mr. S. W. Whittington is now Chairman; Mr. 
R. A. Jones is now Visits Secretary; Mr. K. A. Pollitt is now 
Registrar, and Mr. F. Renwick is now Minutes Secretary. 

The Committee is of the opinion that this delegation of duties 
to the various members will keep the Committee active and the 
members will have the feeling of taking part in the meeting 
rather than being bystanders. This system is not new to the 
Manchester Section, and the results can be judged by the fact 
that attendance at Committee meetings is very high. 

Already this session there have been one lecture meeting and 
one visit. The lecture, on “ The Gas Turbine Locomotive ”’, 
presented by Mr. P. F. Stock, B.sc., was well attended and a 
lively discussion ensued. The visit took place in the same week, 
when Section members joined with members of the Liverpool 
Graduate Section in a visit to Josiah Wedgwood, in Stoke. 

The programme of lectures for the coming session is now being 
supplemented by works visits, which have been arranged to take 
place at approximately six-week intervals. 


Preston 

The arrangements for the winter session of lectures have now 
been completed. There are six lectures arranged by the Preston 
Section and one joint Regional lecture. 

Close co-operation with the Productivity Committees in 
Blackburn and Burnley is being maintained and two of the 
lectures have been arranged in collaboration with these Com- 
mittees. The first lecture will be ‘ Productivity in Good Times 
and Ill”, and the lecturer, Mr. Lewis Wright, Secretary of the 
Amalgamated Weavers’ Association. The second lecture will be 
held in January in Burnley, when the Section is to be honoured 
by a visit from Sir Walter Puckey, who will lecture on ** Who is 
Responsible for Industrial Prosperity?” 

An innovation this session will be the holding of one lecture 
at the Accrington College of Further Education, at the invitation 
of the Head of the College, Mr. S. R. B. Swann. Facilities will 
be given on that evening for the inspection of the workrooms, 
classrooms and laboratories of the College, which is one of the 
best-equipped in the North of England for the teaching of 
Production Engineering. 


Stoke-on-Trent 

Two Committee meetings were held during the quarter, both 
of which were extremely well attended. The syllabus for 1955/56 
was finalised at the July meeting. It was agreed at this meeting 
that closer co-ordination with the local press would enlist their 
help in publicising lectures and activities and it was arranged 
that all lecturers should be asked to send a press release of about 
one hundred words, biographical details and if possible a 
photograph for publication. 

Several changes in the Section Committee have taken place 
during the quarter. Mr. E. Perry has now taken over as Honorary 
Secretary from Mr. R. Rowley. Appreciation of the work 
carried out by Mr. Rowley was expressed at the September 
Committee Meeting, and members were pleased to hear that 
he would continue to serve on the Committee. Mr. A. G. 
Hayek, a member of the Institution’s Research Committee, 
has been co-opted to the Section Committee. 

It was with very great regret that the Committee accepted 
the resignation of Mr. J. W. East, due to a new appointment 
which necessitated him leaving the district. His services and 
advice had been greatly appreciated, and he takes with him the 
very best wishes of the Section Committee and members. 


SCOTTISH REGION 
Dundee 


The Section Committee has been in active co-operation with 
the Local Productivity Committee, and all the lecture meetings 


824 





arranged for the 1955/56 session have been declared open 
meetings, and included in the Calendar of Meetings on 
Productivity. 

The first lecture of the season, ‘‘ The Practical Application of 
Production Engineering Research *’, was given by Dr. D. F. 
Galloway, Director of Research, PERA. This lecture was 
attended by many of the staff of member firms, and the informa- 
tion imparted led to a better appreciation of the facilities and 
methods of research and was bound to encourage requests for 
help and co-operation in the future. 

A member of the Section Committee would like to put on 
record the great help he received from the Hazleton Memorial 
Library staff at this first request for information. The amount of 
data, the indexing, and the quickness of the reply, truly amazed 
him. 


Edinburgh 

The Section was inactive during the summer months, although 
much work has been going on “ behind the scenes ”’ in prepara- 
tion for the new session . In a Section with a small and somewhat 
scattered membership, it is always a problem to arrange a 
lecture programme having the kind of interest that will ensure a 
consistent reponse and attendance from members throughout 
the session. 

However, following the successful practice of previous years, 
this year’s programme again, with one exception, puts the accent 
on local interest. The exception was the opening meeting, held 
in September under the new Chairman, Mr. A. Betts Brown. 
The programme consisted of two films, each dealing with an 
entirely different aspect of production engineering. The first 
film, ‘* Planned for the Purpose’, was made by the British 
Electrical Development Association and, despite the inevitable 
bias towards matters electrical, did represent a sincere attempt 
to demonstrate the advantages of production planning. Case 
studies covering the three types of production—mass, batch and 
unit—were dealt with to show how improvements could be 
effected. 

The second film, ** Tumbling into the Future ”, was made by 
Messrs. Cruickshanks of Birmingham, and dealt with barrel 
polishing. The use of colour aided this film considerably as it 
traced the history and development of barrel polishing from the 
earliest times up to the present day. It was clear from the film 
that research and development, which is still going on, will 
considerably widen the already wide scope of this useful process. 


SOUTHERN REGION 


Oxford 

Following the retirement of Mr. L. P. Coombes, Mr. J. W. G. 
Pringle has been elected Section Chairman for 1955/56. Mr. 
M. J. Inston has found it necessary to resign from the Honorary 
Secretaryship of the Section, after holding that office since its 
inauguration, and it is hoped that a keen member of the Section 
will offer his services as Honorary Secretary. 

For the new session of lectures, the theme of ‘* Automation ’ 
has been adopted and a big programme of lectures bearing on 
his subject has been arranged. Included in this are Papers to 
be read at Witney, Bambury, and Bicester, so that more members 
in the outlying areas of the Section may have the opportunity to 
attend. A joint meeting with the I.C.W.A. has also been 
arranged and will take place in January. 

The first meeting of the session to be held in Oxford will take 
place in October, when Mr. F. Griffiths and Mr. H. N. Holbeche, 
of the British Motor Corporation, will speak on ‘“‘ Automatic 
Transfer Machines”. Local members of the Institutions of 
Mechanical and Electrical Engineers have been invited to this 
meeting. 


Reading 

A most interesting visit was made by 30 members and friends 
in June to the works of C.A.V. Ltd., Acton. This visit proved to 
be one of the best arranged by the Section, and is highly recom- 
mended. A feature noted was the high proportion of individual 
skill developed by C.A.V. Ltd. 

A Regional Social Visit for members and their ladies—was 
made this month to the Southampton Docks. This was arranged 
by the Southern Section, and a party of 45 greatly enjoyed the 
occasion. 
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SOUTH-EASTERN REGION 


London 

Arrangements for a full lecture programme are nearly com- 
pleted, and include speakers on the following subjects: Steel 
Supply Problems; CO, As A Coolant; Comparison Between 
Broaching and Milling; A Symposium of Unusual Toolmaking 
Methods. 

Further lectures are being arranged to complete the pro- 
gramme for the coming session, with the usual two lectures in 
the Croydon area and one at Brighton. 

The Committee would welcome information from the Council 
with regard to the progress of “‘ Broadening the Base’. The 
Committee would also appreciate any information available with 
regard to the possible alteration of membership qualifications, 
in particular, in relation to examination requirements. If any 
changes are contemplated, the Committee feel that an early 
statement on the subject would considerably assist young 
engineers in pursuing an appropriate course of study. 





Luton 

The Section commenced the current lecture programme in 
September with a very successful lecture on ‘* Mechanical 
Handling ”, given by Mr. F. T. Dean, M.1.MECH.E., M.I.PROD.E., 
at the works of W. H. Allen Sons & Co. Ltd., Bedford. A very 
satisfactory attendance was recorded. 

At the time of writing it is not known what the response will 
be to a Productivity Exhibition, arranged by the Luton and 
District Priductivity Committee, in October. Liaison is being 
maintained between the Section and local neighbouring Pro- 
ductivity Committee. 


Luton Graduate 

The first lecture of the new session, “* Jig Boring Machinery ’ 
by Mr. W. H. Jaye, was a great success. It was, in fact, difficult 
to close the meeting, such was the interest aroused among the 
audience. Graduates made up sixty per cent. of those present 
and the total attendance equalled the best at any meeting last 
year. The new Committee find this an encouraging sign that 
their drive to increase Graduate participation in Section activities 
is Meeting with success. 

Following up the final lecture of last session, a visit was made 
to Messrs. Wharton & Wolcocks, of Hertford, where points made 
during the lecture were demonstrated. 


South Essex 

The programme for the 1955/56 session has been successfully 
arranged, and several well-known speakers have agreed to give 
Papers to the Section. 

As in previous years, the Committee have tried to include 
subjects with a wide range of interests and the meetings will be 
held alternately at Chelmsford and Ilford. 


SOUTH-WESTERN REGION 


Cornwall 

Very little activity has taken place in the Section during the 
summer months. The winter lecture programme arrangements 
have been delayed by structural alterations at the Technical 
College Lecture Hall, where the Institution holds most of its 
meetings. The hall is now much larger, and has greatly improved 
accommodation. The first meeting there is being arranged for 
next month. 

The Committee met several times during the summer to 
discuss the Compressed Air Conference, and in view of the 
success met with last April, it has been decided to proceed with 
arrangements for a similar venture at Easter, 1957. 


Gloucester 

The programme is now settled for the coming winter. There 
are some joint meetings with other societies with similar interests, 
such as the Gloucestershire Engineering Society, which was 
founded in 1881 and has had a lively life through the years, in 
mechanical, electrical and civil engineering ; it makes considerable 
grants each year for prizes to the technical schools in the district. 

The applications for membership are increasing; the time 
taken in Committee on the applications is quite considerable, 
as care is being taken to ensure that the standard is kept at a 
high level. 


Western Graduate 

The lecture programme for the current session has been 
finalised. From past experience, subjects concerning recent 
developments in production techniques have been chosen, as 
their appeal to the young engineer is far greater. Mr. Broad- 
bridge is dealing with “ Ultrasonic Machining” in October, 
and Mr. Radcliffe will cover the field of “ High Speed 
Machining ”’. 

The Section organised a very successful works visit to the 
College of Technology, Bristol, in July. 

The Committee have given consideration to arrangements 
adopted by Head Office regarding the transfer of members 
from one Section to another, and the information concerning 
these supplied to the respective Sections. A large number of 
members of the Section leave the area to join H.M. Forces. As 
they are technically still in the same Section, the Committee 
have no knowledge of the exact number of members still active 
in their area, on whose support they always rely. It is therefore 
recommended that information regarding National Service, etc., 
be sent to the Section Secretary. 


WELSH REGION 


S. Wales and Monmouthshire 

Although this has been a “ close season ”’ as far as the lecture 
programme is concerned, the Committee have been extremely 
active in preparing for the winter session. Efforts to stimulate 
interest in the activities of the Institution, with special emphasis 
in the Graduate Section, have been made by the Chairman. A 
personal letter has been sent to each member of the Section, 
inviting suggestions for a lecture programme, or other innovations 
which would stimulate interest. 

At the first lecture of the session, on ‘* Extrusion of Metals ”’, 
the attendance was 130. This is an excellent start to the session 
and it is hoped that this response will be maintained. 

Interest in the Institution in the area is increasing, and it is 
pleasing to note that Higher National Courses in Production 
Engineering have been introduced at the Colleges of Further 
Fducation at Merthy and Aberdare. 


SECTIONS OUTSIDE THE U.K. 


Adelaide 

At the June meeting, Mr. A. Johnson, A.s.1.C., A.M.1.E.AUST., 
gave a Paper on “ Radio Valve Production”. In July, 30 
members visited the Aircraft Division of Chrysler Australia, Ltd., 
and were shown over the plant, which produces numerous 
assemblies for jet bombers and pilotless aircraft. In September, 
members and visitors heard a lecture on “‘ Standard Costing ” 
by Mr. A. L. Betheras, B.cOM., A.A.S.A. 

Three Committee meetings have been held during the quarter. 
Further progress has been made towards setting up a course in 
Production Engineering in Adelaide. The syllabus is being 
arranged between the education authorities and the Education 
Sub-Committee. 


Melbourne 

The Section is very happy to report a most active and successful 
quarter. The meeting in July took the form of a question night 
on metallurgical problems. A panel of experienced members 
from the Australian Metals Institute capably answered questions 
put to them by production engineers. In August, 139 members 
and visitors attended a meeting to hear a paper on the “* Cavitron 
New Die Sinking Process ’’, from Mr. John Mair, which was 
very enthusiastically received. 

The culmination of much work over the last twelve months 
was the proposal of the formation of a Melbourne Graduate 
Section. This was formally resolved at a special meeting of 
Graduates in August. The Melbourne Section Chairman, Mr. 
C. Pullen, and four Committee members attended this meeting 
The Section Secretary, Mr. R. Deutsher, was instructed to place 
the results of this meeting before the Council and propose that 
a Graduate Section be established in Melbourne. 

A record number of 170 members and friends attended the 
meeting in September to hear a Paper on ‘“‘ Some Problems 
Encountered in Producing the Avon/Sabre Jet Fighter”, by 
Sir Lawrence Wackett, D.F.C., A.F.C., B.S.C., F.R.A.S., who has 
pioneered the design and production of aircraft in Australia. 
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Sydney 

The Section Papers for this year cover a very wide variety of 
subjects, and the June Paper, on “ Industrial Plastics”, was 
presented by Mr. G. L. Brunskill, B.sc. Particular reference 
was made to the part played by plastics in the chemical industry. 

Twenty members visited the Australian Iron and Steel 
Limited works in June. Several million pounds have been spent 
in the last few years on new rolling mill equipment, and members 
saw the latest equipment in use. 

A Committee meeting was held in July, and a Production 
Engineering Conference was held in conjunction with the first 
Machine Tool Exhibition to be held in Sydney; automation 
was the main theme. Mr. W. P. Eastwood, M.1.PROD.E., a 
Halifax Section member, spoke at the Conference, and addressed 
the August meeting on “‘ Copy Machining in the General 
Machine Shop”’. Aided by some very interesting films, Mr. 
Eastwood delivered a most instructive lecture. 

In September, Mr. G. C. Heyde presented a Paper on “ Work 
Study of Non-Productive Departments ”’. The lecture was well 
received, and judging by the questions asked by members, the 
subject is one of ever-increasing interest to cost-conscious pro- 
duction engineers. 


New Zealand 

No Committee meeting was held in June, but instead, the 
evening was devoted to a lecture on the work of salvage, by the 
Royal Navy, of the wreckage of the Comet jet airliner, ‘ Yoke 
Peter ”, which crashed into the sea, south of Elba, in January, 
1954. This lecture was given by a naval officer who participated 
in the work, and the engineering aspect of the undertaking was 
both interesting and instructive. 

Committee meetings were held in July and August, and after 
the latter, a very interesting evening was spent viewing films, 
kindly loaned by Stewarts and Lloyds, Ltd., on the manufacture 
of steel tubes, and the construction of the Great Jib and “ Pluto ”’. 


Calcutta 

In August a film show, accompanied by a talk on “ Die 
Forging Hammers ”’, was arranged at the Lighthouse Miniature 
Cinema Hall in Calcutta. The air-conditioned accommodation 
proved to be so congenial and popular that it was decided to 





hold future meetings there. The August visit was to the work- 
of Guest, Keen & Williams, Ltd., at Howrah, which proved to 
be very interesting, and was attended by 25 members. In 
September, a Paper entitled ‘‘ Production Control” was 
presented by Mr. P. J. O’Leary, A.M.1.PROD.E., A.R.A.S., to a 
very well attended meeting. 

Two Committee meetings were held in July and September. 
At the latter meeting, Mr. N. N. Sen Gupta was elected 
Honorary Treasurer. 


South Africa 

The meetings in July took the form of a Film Evening, when 
the following films were shown: “ Principles of the Petrol 
Engine”; ‘“ Aircrew’; ‘‘ Atomisation”; ‘* Hydraulics ”; 
“* Transfer of Power ’’. In September, Mr. John Steels, a Past 
President of the Institute of British Foundrymen, gave a lecture 
on ‘“ The Lost Wax Process”. The Paper was very well 
attended and members of the Institute of British Foundrymen 
were invited to join in the proceedings. The lecture was 
supplemented by coloured illustrations and a brief demonstration. 

The Annual General Meeting and Dinner of the Institution 
was held in August, and was very well attended. Amongst the 
many distinguished guests present were several of the leading 
personalities in the metal industries. The proceedings were 
enlivened by four excellent addresses which, besides being 
humourous, stimulated consideration of some of the many 
problems which face the production engineer in his daily 
operations. 

The outgoing President, Mr. W. G. Gillespie, presented the 
report of the South African Council and at the conclusion 
thereof, members were unanimously of the opinion that although 
the year had been relatively quiet, nevertheless the South African 
branch had shown encouraging indications of its anticipated 
progress in future years. 


South African Council and Committee Meetings 

During the quarter under review, the South African Council 
met on three occasions, and the Membership and Papers 
Committee on three occasions. 








JOURNAL BINDERS 


The Institution is now able to supply the larger 
size of binder for loose copies of the Journal. Each 


binder will take twelve Journals. 


Binders may be ordered from Head Office, price 
10/- each, post free. 
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RESEARCH PUBLICATIONS 


These publications may be obtained from the 
Production Engineering Research Association, 
“Staveley Lodge”, Melton Mowbray, Leics. 

A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 

Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Management 10/6 
Practical Drilling Tests 21/- 











DESIGNING FOR PRODUCTION—PRODUCTION OF 
CONSUMER GOODS—(concluded from page 777) 


4. arranging that the variety of finish coats can be baked at a consistent time 
and temperature so as to aid the mechanisation of dip, spray, electrostatic 
and baking operations to a conveyorised process, 

The choice of finishes having good covering properties, such as the special “ two- 
tone” or “hammer” finishes, can eliminate considerable ‘elbow grease’ prepara- 
tions. The ideal is, of course, not just skin-deep finishes, but self-finishes such as 
aluminium, stainless steel, plastic mouldings, thermo-plastics, rubbers, ceramics, etc. 


Sub-assembly and main assembly operations were for many years known as 
‘fitting and building” and to an embarrassing degree consisted of hand rectifica- 
tion of faulty and inaccurate machining. Large quantity flow line production de- 
mands high standards and consistent quality of the component parts. It is often 
the case that the production engineer requires the designer to dimension the com- 
ponent from a specific datum location and to limit the tolerances in order to ensure 
high and consistent quality. 


The conveyor belt was first introduced in 1860 to convey food from the kitchen 
to the dining room, but its present main industrial application is concerned with the 
assembly line. Frequently conveyorised assembly is a myth of mechanisation, except 
for material handling, because invariably the majority of the actual assembly opera- 
tions are “ hand made”’. 


Designing for production can be very effectively applied to increasing assembly 
efficiency, right from the simple locating projection and offset locating hole which 
determines that a bi-metal contact strip is assembled the right way up on its mated 
part, to the design that obviates assembly by moulding or casting the components 
in position. The die casting of the heating element into position in an iron soleplate 
is a typical example of this. Where a variety of types of a basic product are required, 
good design will accommodate these variables so that they can be added as a final 
operation on the component, or be taken care of at the end of the assembly line. 


In the present-day large-scale production of consumer goods to meet the highly 
competitive market, it is difficult and perhaps even wrong to attempt to draw a 
strict line of demarcation to indicate where the design function, the drawing office 
duties, and the production responsibilities begin and end. It is, in fact, vital that 
there should be a closely integrated and co-ordinated effort. 


Perhaps the best advice to offer the designer is: “ When in doubt rub it out”, 
because the eraser is much less costly to use than the cutting tool or the welding 
torch. Production engineers should nevertheless appreciate the very real problems 
connected with design, for possibly with no other function is it more true to say; 
‘It is so easy to make a thing complicated but very difficult to make it simple’. A 
company’s finest ‘hallmark’ is undoubtedly the good design of its products. 


Finally, let us remember that in the end, design—particularly of consumer 
goods—is a compromise. It embodies the best thinking of the many individuals 
who contribute to it. The foremost engineering executives are those who know 
when there has been sufficient development and discussion and when action shall take 
place. It is of little value to produce the world’s most perfect consumer goods only 
to discover that the market has progressed to other fields, 
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London Graduate Weekend School 

The Sixth Annual Weekend School organised by 
the London Graduate Section was held once again 
at the Beatrice Webb House, Dorking, on 14th-16th 
October, 1955. Thirty-eight members, visitors and 
guests attended the School, which this year took the 
theme of “‘ Inspection for Production *’. This subject 
attracted several visitors who were able to take part 
in and contribute to the discussion after each lecture. 

The social aspect of the event was not neglected, 
and on the Friday evening 14 visitors and members 
enjoyed a pleasant evening together. 

The programme of four lectures was designed to 
cover as many aspects of inspection as possible in the 
short time available, and this the lecturers did without 
undue overlapping of subject matter. The lectures 
were as follows: 

Saturday, 2 p.m. “*‘ Accurate Measurement as an Aid 
to Scientific Production Engineering” by L. 
Hare, G.I.MECH.E. 

Mr. Hare explained the reasons for having accurate 
measurement, together with the methods of obtaining 
it. By the help of charts and slides he showed that 
accurate measurement allows more scope to the 
setter in the machine shop, by showing him where 
there is a deviation from a nominal size, and not 
only that the component is correct within a certain 
tolerance. During the discussion the uses of air 
gauging equipment were elaborated upon. 

Saturday, 7.30 p.m. “* Automatic Inspection ’’ by J. 
A. Sargrove, M.1.E.E., M.BRIT.I.R.E. 

By using case history films, Mr. Sargrove showed 
how in automatic production, the inspection function 
must be a part of the process, and that if errors 
occurred the machine had to compensate for the 
errors, stop the production, or reject the faulty 
component. During the extensive discussion, it 
became obvious that both production and inspection 
engineers would have to revise their thoughts, before 
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automation became a full-time part of the country’s 

production. 

Sunday, 10 a.m. ‘** Some Problems in the Aircraft 
Industry ’ by M. G. W. Bloeme. 

In this lecture, the audience were brought back 
to the realms of day-to-day problems, most of which 
are to be met in the majority of works. Mr. de 
Bloeme showed how, in a batch production shop, the 
use of quality control, in which the information 
obtained is charted and shown to the operators, will 
give rise to better control of machine setting, and a 
competitive spirit among the operators. 

During the discussion several problems were put 
to the lecturer, which he was able to solve adequately. 
Sunday, 2 p.m. “‘ Organisation and Administration of 

the Inspection Department’”’ by A. S. Owers, 
M.L.E.I. 

Mr. Owers explained the responsibilities of the 
Inspection Department, the organisation of both 
large and small works, and the duties of the various 
levels of inspection staff. He propounded that the 
design and checking of gauges, and the Standards 
Room, should be the responsibility of the Production 
Engineer, the products from the tools and gauges 
being the responsibility of the inspector. 

The discussion showed that there are many 
different views on the organisation of the department, 
but that this may be due to the varying sizes of works. 

Mr. R. E. Leakey, London Senior Section Chair- 
man, as Chairman of the School, summed up the 
various aspects of the lectures presented. 

A vote of thanks was expressed by Mr. G. Jeffs, of 
the Inspection Department of B.O.E. Ltd., on behalf 
of the visitors, whom he felt had enjoyed a most 
instructive and pleasant weekend with the Graduates. 
This was followed by a vote of thanks by Mr. R. T. 
Mustard, Graduate, for the fine effort put into the 
organising of the Weekend School by the Committee. 

The proceedings terminated at 4 p.m. 


The Sheffield Section held their Annual 
Dinner at the Grand Hotel, Sheffield on 
10th October, 1955. This group of guests 
obviously enjoying the occasion includes 
(left to right, front) Mr. H. F. Spencer; 
Mr. E. Levesley, Sheffield Section Chair- 
man; Mr. F. A. Hurst, President, Sheffield 
Chamber of Commerce; Alderman J. 
Curtis, Lord Mayor of Sheffield; Mr. R. P. 
Phillips, Master Cutler. Back row, left to 
right: Mr. G. R. Pryor, Chairman of Coun- 
cil; Mr. W. F. S. Woodford, Institution 
Secretary; Mr. A. Robert Jenkins; Major- 
General K. C. Appleyard, C.B.E., Past 
President; and Mr. F. J. Everest, Halifax 
Section Chairman. 

















SOUTHERN SECTION MEETING 





This photograph was taken at a recent meeting of the Southern Section 
in Southampton, when Mr. C. E. Wurr, of Armstrong Siddeley Motors, 
Ltd., spoke on “ Basic Principles and Production Problems of Gas 


Turbines ”’. 


(Mr. Wurr’s Paper appeared in the November issue of the 


Journal). In the group, left to right, are Mr. C. Sumner; Mr. F. T. West, 


M.B.E., 


Section Chairman; Mr. Wurr; Mr. G. T. Hudson and 


Mr. H. C. Smith, 


THE HAZLETON MEMORIAL LIBRARY 


{r- Hazleton Memorial Library was opened in 
1950 as a memorial to Richard Hazleton, first 
General Secretary of the Institution, who died in 
1943. 

There must be many members who have not 
visited the London Headquarters, and who therefore 
have not seen the new library premises. The beauti- 
fully proportioned room with its blue and white 
ceiling and mahogany furniture is a fitting setting for 
a memorial to a great man. But buildings do not 
make a library: it is the books and the use to which 
they are put which are the memorial to Richard 
Hazleton. Since it was opened in October, 1950, the 
library has grown to 4,000 volumes, and has become 
one of the many excellent technical libraries in the 
country. It is the foremost production engineering 
library available to private persons and is used both 
by students and by practising production engineers. 
This has been achieved in the short space of five years. 
Only those who have helped to create libraries can 
justly appreciate this achievement and give due credit 
to the imagination and foresight of past and present 
members of the Library Committee, and to the hard 
work of the first Librarian. 


Now, five years after its inauguration, the Library 
issues its first printed catalogue. The Committee has 
felt for a long time that there are many members 
who do not know of the facilities afforded by the 
library, and who are, indeed, unaware of the many 
sources of information available to production 
engineers. It thought that a printed catalogue would 
be the best means of bringing the Library to the 
attention of members, and that it would be very 
useful to these who are unable to visit it. It hopes 
that the Library will be an additional “ tool ”’ in: the 
hands_ of production engineers. 

It must, however, be remembered that a printed 
catalogue indicates, but cannot completely represent, 
the resources of a library. No libraries today try to 
cover fully every subject about which they might be 
asked. The system of inter-library loans in which 
almost every type of library throughout the country 
takes part is an economical and satisfactory way of 
supplementing a library’s own stock, and there are 
therefore many subjects which members, when they 
examine the catalogue, may think are inadequately 
represented in ours. Moreover much of the up-to- 
date information on technical processes is contained 
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in periodicals to which several published indexes 
exist. No library information service such as ours 
could do its work without these indexes, which are the 
key to a great storehouse of information. Technical 
libraries while performing their primary function of 
supplying books, also cater for their numerous users 
who, like Rosa Dartle, “ only ask for information ”’. 


Co-operation of Members 


The Library Committee would like more members 
to use the Library, and will always consider criticisms 
and suggestions; for good libraries are the result of 
the co-operation of all their users, and no library is a 
good one unless it is used. We think our Library is 
good and would like it to be better. The Committee 
is most grateful for the co-operation of the many 
volunteers who review books for the Journal and 
who help to compile the bibliographies which are 
published from time to time. It is greatly encouraged 
by the interest of younger members of the Institution, 
who provide a large proportion of the Library’s users, 
and have served on its Committee. The Liverpool 
Graduate Section has formed a sub-committee to 


news of members 





organise the reviewing of books within its area, and 
the Library’s Book-Selection Sub-Committee has, 
until recently, consisted entirely of Graduates of the 
Institution. 


Library Rules 


May we remind members of the principal rules 

governing the borrowing of books from the Library? 

1. Any books or periodicals may be borrowed other 
than those constantly required for reference. 

2. The loan period is three weeks, but this may be 
extended if others are not waiting for the work 
in question. 

3. The Institution bears the outward cost of 
postage. 

4. Members are responsible for the care of books 
in their possession, and will be asked to replace 
any lost or damaged. Books must be returned 
securely wrapped. 

There is no rule about the number of books which 
may be borrowed at one time, though the staff may 
sometimes have to impose a limit. Additions to the 
Library are listed each month in the Journal. 





Mr. Harold Burke, Member, Director of Con- 
centric Manufacturing Co. Ltd., Birmingham, has 
been elected Chairman of their newly-acquired com- 
pany, Fletcher Bros. (Pressings) Ltd., also of Birming- 
ham. Mr. Burke, who is Chairman of the Institution’s 
Midlands Region, is a past Chairman of Council and 
serves on the Finance and General Purposes 
Committee. 


Mr. J. E. Burnett, Member, formerly acting as 
Consultant with Tube Investments (Group Services) 
Limited, has been appointed Director and General 
Manager of Swallow Coachbuilding Co. (1935) 
Limited, one of the Tube Investments Group of 
Companies. 


Mr. T. P. N. Burness, Member, has retired from 
his position as Joint Managing Director of William 
Asquith, Ltd., of Halifax. Mr. Asquith, who now 
lives in Lincolnshire, has been a director of the 
Asquith Machine Tool Corporation, Ltd., and 
Managing Director of Modern Foundries Ltd., since 
1939. He retains his position on the Corporation 
Board. He is also Chairman of Ambrose, Shardlow 
& Co. Ltd., of Sheffield. 


Mr. F. Grimshaw, O.B.E., Member, General 
Works Engineer of Leyland Motors Ltd., is visiting 
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India to advise on the preparation for the manu- 
facture of Leyland vehicles there. This will be carried 
out in Madras, at the factory of the newly-constituted 
company, Ashok-Leyland, Ltd. Mr. Grimshaw is 
Vice-Chairman of the Preston Section, and also 
serves on the Institution’s Papers Committee as a 
Corresponding Member. 


Mr. F. R. Humphrey, Member, of the Tyburn 
Road Works of Concentric Manufacturing Co. Ltd., 
Birmingham, has been recommended for election to 


the Board. 


Mr. M. G. Lane, Member, Production Manager 
of Hoover (Washing Machines) Ltd., Merthyr 
Tydfil, has just completed 25 years’ service with 
Hoover Limited, and has joined the company’s 
“Quarter Century Club”. He has been presented 
with a gold watch by the Company’s Managing 
Director, Mr. S. Roberts. 


Mr. F. P. Laurens, O.B.E., Member, formerly 
General Manager of Vickers-Armstrongs Engineering 
Works and Shipyard at Barrow, has been appointed 
Managing Director of Powers-Samas Accounting 
Machines, Ltd. Mr. Laurens is a Director of Vickers- 
Armstrongs, Ltd., and has been associated with the 
Vickers Group of Companies since 1916, when he 
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commenced his engineering apprenticeship at Erith 
Works. 

He is a past President of the London Section of the 
Institution, and recently became a Liveryman of the 
Worshipful Company of Shipwrights. 


Mr. W. D. Opher, Member, has been appointed 
General Manager of Vickers-Armstrongs Engineering 
Works and Shipyard at Barrow. He was formerly 
General Manager of the North-Eastern Works of 
Vickers-Armstrongs. 

Mr. Opher has been with the company for 27 years, 
and joined the board in 1952. He was a member of 
the North Eastern Section Committee of the Institu- 
tion, and before going North served for some years 
on the London Section Committee. 


Mr. C. W. Roberts, Member, has now returned 
to London and has rejoined his old firm of Sparklets 
Limited. 


Mr. R. Swift, Member, has been appointed 
Managing Director of Gent & Co. Ltd., where he 
began his career in 1920. After a short period with 
Taylor, Taylor & Hobson, Ltd., and T. Grieve & Co. 
Ltd., as a toolmaker, he returned to Gent & Co. Ltd., 
in 1928 as machine shop foreman. In 1940 he was 
made Production Manager and two years later be- 
came Works Manager. He was appointed Works 
Director in 1946. 


Mr. J. H. Bostock, Associate Member, has re- 
linquished his position as Chief Product Development 
Engineer (Switchgear) with the English Electric Co. 
Ltd., Stafford, and has taken up an appointment with 
The Climax Rock Drill & Engineering Works Limited, 
as Production Engineer. 


Mr. M. D. J. Brisby, Associate Member, has re- 
cently relinquished his position with British Iron & 
Steel Research Association, to take up an appoint- 
ment with the Iron & Steel Board, London. 


Mr. W. E. Fowler, Associate Member, has been 
appointed Works Manager of Hordern-Richmond 
Limited, having formerly been Chief Planning 
Engineer of Permali Limited, Gloucester, for 16 years. 


Mr. F. T. Jones, Associate Member, has recently 
been appointed Production Manager of Hunting 
Percival Aircraft Limited, Luton. 


Mr. A. MecCaskie, Associate Member, has 
accepted a Post as Departmental Manager with The 
Tempered Spring Company Ltd., Sheffield. 


Mr. L. H. Osborne, Associate Member, has been 
transferred to the Headquarters of the Central 
Electricity Authority as Senior Assistant Design 
Engineer. 


Mr. G. R. Parker, Associate Member, has re- 
cently taken up an appointment as Projects Engineer 
with Messrs. K. & L. Steelfounders & Engineers Ltd., 
Letchworth. Mr. Parker was Section Secretary of the 
Manchester Section for some years. 


Mr. Geoffrey Pitt, Associate Member, is now 
studying in the School of Business of the University 
of Chicago for the Degree of Master of Business 
Administration. 


Mr. D. N. Singh, Associate Member, Assistant 
Professor of Mechanical Engineering, Bihar College 
of Engineering, Patna, India, has joined the Depart- 
ment of Aeronautics & Fluid Mechanics of the 
University of Glasgow as a research student. 


Mr. L. E. Watts, Associate Member, has taken up 
a new appointment as Works Manager with Millar’s 
Machinery Co. Ltd., Bishop’s Stortford. 


Mr. R. T. Williams, Associate Member, has re- 
linquished his position with British Timken Limited, 
and has taken up an appointment as Works Manager 
with The Clifford Machine Tool Co. Ltd., 
Birmingham. 


Mr. D. W. Birchmore, Graduate, has changed 
his position with Vauxhall Motors Limited, Luton. 
He was previously a Technical Instructor at the 
Luton Factory and has now taken up the position as 
Education Liaison Officer at the Dunstable factory. 


Mr. E. A. Freeman, Graduate, has relinquished 
his position with Joseph Lucas Limited to join the 
research staff at the Experimental Division of the 
Ford Motor Co. Ltd., Birmingham, in their Tractor 
Research Department as a Design Draughtsman. 


Mr. P. W. Lambert, Graduate, has recently been 
appointed to the position of Assistant Production 
Engineer, with Messrs. Norris Industrial Consultants 
Limited. 


Mr. F. E. Letchford, Graduate, has relinquished 
his position at The Monotype Corporation Limited, 
and has taken up an appointment as Mechanical 


Design Engineer at The Morgan Crucible Company 
Limited. 


Mr. J. E. Lloyd, Graduate, is now employed as an 
Engineer B in the Special Weapons Department, 
Canadair Limited, Montreal. 


Mr. K. G. H. Williams, Graduate, has taken up 
an appointment in the Work Study Department of 
the Mullard Radio Valve Company, Mitcham. He 
was previously with the Armament Department of the 
Royal Aircraft Establishment, Farnborough. 
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V. Stabler = a! e. 


Trade Unions 
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Worm Gears 
“ Productivity in Worm Gear Unit Manufacture ” re 
F. J. Everest = Re oat 
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Although the main lines of attack on a problem in technical research may 










& be planned ahead, the individual investigators are not mere instrument 
minders. Unforeseen eventualities may arise and make sudden demands 


on personal initiative, requiring immediate action to keep the 


work “on the rails’’. 


Available in 1 ton pallets to ensure safety and ease in handling 


Avett UAT 





MAZAK is based essentially upon zinc of 
99.99% purity with incidental extremely 


low Jimits for Jead and tin. 





(Forni Sueme) 


U.K. MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 
IMPERIAL SMELTING CORPORATION (SALES) LIMITED 37, DOVER STREET, LONDON, W.1 


When replying to advertisements please mention the Journal 
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TAPPING 
UNITS 


here being used on an Asquith 
OD3 Radial Drilling Machine 


prevent Tap Breakage 
‘and Thread Stripping 


a® 
li 
- 


<< 


= 
i 


It is impossible to overload a tap when the Asquith Unit is employed and 
the torque cannot be increased to breaking point by the operator when taps 
become blunt and require sharpening. 


7 


The slipping load is automatically regulated by adaptors for varying tap 
sizes and the unit need not be removed for drilling, the tapping adaptor 
is simply replaced by a drilling adaptor which provides a positive drive. 


sen 


Asquith Tapping Units do not require special taps, they are used with 
standard high speed steel hand taps. Write today for full details of this 
equipment which eliminates the delays and expense caused by tool 
damage in tapping operations. 


When the adaptor for a small tap is 
used, the clutches are engaged to shal- 
low depth to give a flat driving angle 


and low slipping torque as shown in 


HALIFAX - ENGLAND the cut away view above. 








Sales & Service for .. . . « the British Isles 


DRUMMOND-ASQUITH 
DRUMMOND-ASQUITH (SALES) LTD., KING EDWAR'D HOUSE, NEW ST., BIRMINGHAM 
*Phone : Midland 3431 (7 lines) "Also at LONDON : *Phone Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 3411 














1 


rnal 


je 


ip is 
shal- 
ngle 
nin 


41 | 








Tie Institution of Production Engineers Journal 


It pays to copy -turn 
batch work on the 






> 
Photograph by courtesy of Fielding & Platt Ltd., Gloucester 


Mass production is not essential for considering 
copy-turning on the MAXICUT. 


Batch work of a greatly varied nature is constantly 
being produced by numerous companies with 
striking advantages in output and manufacturing 
costs. 


The above example shows a large connecting rod 
being copy turned on the MAXICUT; there is par- 
ticularly heavy metal removal on this application. 


Write for further details now. 


DRUMMOND BROS. Ltd. 


GUILDFORD - ENGLAND 


... the British Isles 


Sales & Service for . . . DRUMMOND-ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
’Phone: Midland 3431 (7 lines) Also at LONDON, ’Phone: Trafalgar 7224 (3 lines). GLASGOW, ’Phone: Central 341 / 
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Production Gear Testing 


WADTOOL 


Equipment 


Morris Motors Ltd., 
Engines Factory, Coventry 


The top illustration shows the equipment being used 
with the centre attachment fitted, for checking drive 
gears for B.M.C. ‘C’ type engines. 


The lower photograph shows the machine set up 
for testing lay gears for the same engine. 


The Wadtool Gear Tester provides a quick, 
accurate and economic method of checking 
production gears — that’s why it is used by 
mass production organizations like motor 
manufacturers. 


Two saddles mounted on guide ways carry the 
gears to be checked. One saddle is clamped 
in position and the other * floats’ on steel balls 
and is kept in contact by spring pressure. 
Movement of this saddle caused by irregularities 
in the gears is recorded on a dial indicator. 
Attachments are available for accommodating 
various types of gears. Max. capacity 10” dia. 


Write today for full details. 


Sales and Service for... DRU M MON D-ASOU iTH ...the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST.. BIRMINGHAM 
"Phone: Midland 343! (7 Lines) Also at LONDON: ’Phone: Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 3411 
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DAWE ELECTRONIC INSTRUMENTS 


inevease production and ensure efficiency! 





VISIGAUGE Type 1107 


for measuring the thickness of materials from one side. 
The actua! thickness is read directly from a calibrated 
screen on the cathode-ray tube. Eminently suitable for 
use where large areas of metal have to be held to within 
accurate thickness limits ... also for detecting lack of 
bond and internal defects. 


Range: 0.015” to 0.3” of steel. 





STROBOFLASH Type 1200 


One of our range of electronic stroboscopes. Permits 
observation of rotating, reciprocating and vibrating 
mechanisms in slow motion without physical contact. 
Speed measurements are given as a direct reading 


Range: 250—18,000 r.p.m 





DYNAMIC BALANCING MACHINE 
Type 1250 


for the rapid and accurate location and measurement 
of unbalance in rotating parts or assemblies A new 
versatile instrument (Type !251) designed to give greater 
flexibility of application is available. 











Technical data from:- DAWE INSTRUMENTS LTD. 
99, UXBRIDGE ROAD, EALING, LONDON, W.5 : EALING 6215 


or from your Regional Agent: 











Midlands North of England Cheshire Scotland | age . — Northern Ireland 
Hawnt & Co., Ltd., Farnell Instruments Led., F. C. Robinson & Ptnrs., Land, Speight & Co., | 37 ™ winded Ane ey, James Lowden & Co., 
59, Moor Street, 15, Park Place, 122, Seymour Grove, 73, Robertson Street, | , iéeniiee — 11, Middlepath Street, 
Birmingham, 4 Leeds, | Old Trafford, Manchester Glasgow, C.2 | = ais 3 ' Belfast 
Central 6871 Leeds 32958 Chorlton 5366 Central 1082 Bristol 6-1009 : Belfast 57518 





When _ replying to adverticemen 
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Adaptability and simple tooling 
combine to make Lang Surfacing 
and Boring Lathes eminently 

suitable for batch production or 


i . general work. 


me 
Meg © 


a Rigid construction; wide range 
of feeds and speeds; provision 
: | | for screwcutting and taper 
é. turning when required. 
















JOHN LANG & SONS LTD. 


JOHNSTONE NEAR GLASGOW “=# 
Phone JOHNSTONE 400 
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Avro VULCAN (Photograph by courtesy of A. V. Roe & Co. Ltd.) 


Ci wire lull 


B, their ability to maintain low limits and fast production rates, CHURCHILL 
Precision Grinders make an important contribution to the outstanding 
achievements of the British Aircraft Industry. 


* The CHURCHILL Model ‘VXA’ 60” x 16)” Vertical Spindle Surface Grinding Machine 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Export Sales Organisation : Associated British Machine Tool Makers Limited, London, Branches and Agents 







Home Selling Agents : Charles Churchill & Co., Ltd., Birmingham and Branches 


When replying to aduve 
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|__ Tool Position Spindle Surface 
DESCRIPTION OF OPERATICN Speed Speed Cuts ~ 

Hex.Turret | Cross-slide R.P.M. Ft. per Min.| per inch 
Chuck on A - - - - . o — 
Rough Face End - - S.T.1 240 260 93 
Rough BoreB_~ - - 1 500 260 Hand 
Recess Bore CC - - - - 2 240/35 | 240/35 | Hand 
Chamfer Bores  - - - 3 700 690 Hand 
Finish Bore Band BoreD_  - 4 - 1000 525 270 
Rough Angle Face E - - Sita 240 450 |133/Hand 
Finish Angle Face E (2 cuts) 5 Rear | 240/350 | 450/650 | 93/133 
Tap 14” x 14 T.P.I - - 6 70 20 14 
Chamfer O/dia - - PF 70 130 Hand 
Remove - - - - {_- -- - — 





The Ward No. 7 ‘Prelector’ 
Combination Turret Lathe 
has been designed for pro- 
duction from bars up to 


2.1/2 in. dia. and chuck work having a maximum swing of 16in. over the bed covers. Special 
features incorporated in the machine include the patented hydraulic preselecting speed change 
system which provides for setting the speed for any operation whilst the previous operation is 
running. Maximum production within the capacity of the lathe is ensured by making full use of 
Tungsten Carbide cutting tools. The Bevel Wheel Blank illustrated above is a typical example of 
work produced on the No. 7 ‘ Prelector’ Combination Turret Lathe. 


OUR EXTENSIVE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. 
SWING OVER THE BED. 


50 Ton Tensile Steel Forging, En.9 Tungsten Carbide Cutting Tools 
Floor to Floor Time- 103 minutes 


Full details on application. 


H.W.WARD & CO.LTD 


non 
‘ * 
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SELLY OAK 


TELEPHONE 


BIRMINGHAM 29 


SELLY OAK I13! 
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HIGH-PRODUCTION DRILLING 


Send for a copy of our new booklet which shows many 
installations of Herbert all-electric drilling and tapping 
machines, equipped with jigs and fixtures for high-production 
drilling. 


The booklet also gives full particulars of our wide range 
of drilling and tapping machines for holes from the smallest 
up to 1}". Made with one to six spindles in both bench 


and column type. 


IT IS A GUIDE TO INCREASED PRODUCTION 


Apply to :— 
Head Works, ’Phone 88781 


ALFRED HERBERT LTD °* COVENTRY 
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RECIMAX 
WAY 
AT FORD 
MOTOR 
COMPANY 
LTD 





By courtesy of Ford Motor Company Ltd., 
Dagenham, we _ illustrate one of our 
PRECIMAX Model MPO machines set up for 
grinding the cones on two-speed inter- 
mediate gears. High rates of production 
are maintained to close limits, and the 
PRECIMAX ensures a consistently good finish. 


The PRECIMAX range includes machines to improve performance on practically 
every precision grinding operation; plain and universal cylindrical grinders in a 
full range of sizes; fine grinding machines for ultra precision; surface grinders 
in reciprocating and rotating table types, etc. 


Fine boring machines are also a speciality, and models are available with numbers 
of spindles to suit requirements, and fully tooled ready for immediate production 


JOHN LUND LIMITED 


CROSS HILLS, KEIGHLEY, YORKS. 
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ANNOUNCEMENT 


FAWCETT PRESTON & CO. LTD. OF BROMBOROUGH 
AND FINNEY PRESSES LTD. OF BIRMINGHAM, BOTH 
MEMBERS OF THE METAL INDUSTRIES GROUP OF 
COMPANIES, ANNOUNCE THE FORMATION OF A 
JOINT SALES AND SERVICE COMPANY WITH THE 
TITLE:— 

FAWCETT - FINNEY LTD. 


* 








The new company will be responsible for sales services in connection with all products of 
Fawcett Preston C Co. Ltd. and Finney Presses Ltd., including :— 


“DAVIS-STANDARD” extruding machines and ancillary equipment for plastics and 
rubber with a full range of dies, heads and gear for the wire covering and general plastics 
extrusion trade. 





“BAKER” automatic moulding machines for the fast curing powders from 25 to 
150 tons. 


“FAWCETT” Hydraulic pumps and valves for water up to 250 H.p. Baling presses 
for all fibres and metals. Industrial and engineering presses. 


“FINNEY” Greer-Mercier hydro-pneumatic accumulators. Hydraulic pumps and 
valves for oil. Hydraulic presses for the plastics and rubber trades. Hydraulic power 
packs and systems. 


“STUBBE™” Injection moulding machines. 


“HOLLMAN” Vertical and horizontal open-throat presses. 


Facilities for design and production of special-purpose plant and machinery for the engineering, 
shipbuilding and chemical trades are to be intensified at Bromborough and Birmingham. The 
co-ordination of both manufzcturing programmes and the institution of a joint sales Company is designed 
to provide a greatly improved all-round service. 


LIMITED 


HEAD OFFICE & MIDLAND REGION SALES 
27 Berkley Street, Birmingham 1 


LONDON & SOUTIIERN REGION SALES NORTHERN REGION’ SALES 
Universal House, 60 Buckingham Palace Road, S.W.1 Dock Road, Bromborough, Cheshire 
WESTERN REGION SALES 
28 Maytield Park South, Fishponds, Bristol 
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SNOW precision disc grinding machines 


Grinding TWO surfaces in ONE operation gives consider- 
able reduction in production times. 


Work pieces varying in size from magnets }” x }” to 6 


cylinder automobile engine blocks can be ground on these 
machines. 


Rotary or through-feed type fixtures used according to 
work requirements. 


LONDON: 58 Victoria Street, SW.1. * BIRMINGHAM: 


<_< , 
years of experience 
and progress in dise 


grinding machines. 


SO. 


& CO.,LTD _ 
Machine Tool Makers 
STANLEY ST. i 
SHEFFIELD 3 





Daimler House * Paradise Street 
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WIEDEMANN 


TYPE RA-4IP 


TURRET PUNGH PRESS 


Available with two table sizes accommodating 
up to 24” x 24” or 28" x 40” workplates. 
















pa y 2 
' oduction Time—10 m 
notches, 


921 blows 


. tual Pr 
7 * u 
] Ac 


7 -outs, 
1 = All shapes, Cut-OUT®s | 
1 and holes produced 'n 










Typical chassis produced by 
MULLARD EQUIPMENT LTD. 


ad Why not ask for further details The British Built Wiedemann Range covers Presses 
of the Wiedemann Method? from 7 tons to 80 tons capacity. 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone: WESTERN 8077 (8 tines) Telegrams : ACCURATOOL HAMMER LONDON 









When replying to advertisements please mention the Journal 
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SHEET METAL 


MACHINERY 


Y 


The Butterley range of sheet 
metal machinery includes 
geared and ungeared power 
presses, press brakes and 
general machinery for the hot 
and cold working of metals. 


All castings are made by the 
Meehanite process in the 
Company’s own well-equipped 
foundry and behind the high 
quality of workmanship there, 
and in the machine, fitting 
and assembly shops lie many 
years of experience. 


THE BUTTERLEY COMPANY LIMITED 


RIPLEY 
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6-26 High-speed 
Forging Press 
(120 tons) 





- DERBY . ENGLAND Telephone: RIPLEY 411 (9 lines) 


London Office: 9 UPPER BELGRAVE ST., S.W.| 
Telephone : SLOane 8172/3 
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DEDICATED to your SER VICE 





problem presented 1s a problem solved—when placed before this organisation of 
technical specialists in metal cleaning and stripping. “S.A.C.” service 1s nation-wide 
c < 
—its representatives able to advise you on the spot — tks recommendations backed by the most 
up-to-date laboratory and manufacturing faciliees “SA.C.” processes cover every phase of 
cleaning, servicing and protecting all metals during manufacture and maintenance. 
for } fe) fo) 





SUNBEAM ANTI-CORROSIVES LTD. 


CENTRAL WORKS + CENTRAL AVENUE WEST MOLESEY + SURREY 


Telepbone: Molesey 4484 (5 lines) Menu f Telegrams: Sunanticor, East Molesey 
anufacturers 0, ‘ 
STRIPALENE + FERROCLENE + ALOCLENE + FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) 


APPROVED BY ADMIRALTY. 


WAR OFFICE AND AIR MINISTRY 
When replying to 


advertisements please mention the Journal 
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Do you know 


Seamless and welded and drawn tubes to all 
Accles & Pollock standard specifications are Accles & Pollock’s 
: : cup of tea. Straight, manipulated, round, 
are shaping up nicely square, or almost any other shape you care to 
mention. Accles & Pollock don’t merely make 
° 2 them—they make them with a skill (and often 
1N steel tubes ° with a considerable saving over other construction 
methods) that is known from Oldbury to Ottawa 
and should be known to you! 
Accles & Pollock publish a book called *‘Practice and 
Specifications’. We are told it is a very useful reference 
book for Designers, Works Managers and Production 
Engineers. A copy will be sent on request. 
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The Latest Development in 
ater Coolers 


Low initia 























Quiet running. 





HEENAN-MARLEY AQUATOWERS 
are b 


HEENAN & FROUDE LTD - WORCESTER - ENGLAND 
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Pallet 
Conveyors 


7 


ap oma masa se Me: bia. 





Portable Conveyor 


Complete Telpher 
fastallations 


Something 
one worth 


knowing 


Paterson Hughes Mech- 
anical Handling Systems 
are used in almost every 
industry in the world. 


Portable Sack Elevator 


Rotler Oonveyor Systems 





Overhead Travelling Cranes 


Sand Conditioning Plant 


Overhead Chain Conveyors 


LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 Phone TEMPLE BAR 7274-6 
PATI Pa © hae 1U(sH } \ BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 - Phone EDGBASION 2957-8 


INGINIE RING COM MITED » GLASGOW - WYNDFORD WORKS, MARYHILL, GLASGOW Phone MARYHILL 2172-4 


SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Ltd., P.O. Box 811 JOHANNESBURG, S.A 
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THREADING TOOLS 





CEJ PRODUCTS 








Ground Thread Taps Bore Gauges 
Screw Plug Gauges Deltameters (Automatic Sizers) 
Screw Ring Gauges Drill Chucks 
z cer ga and Holders Gauge Blocks 
ound Dies 
D t 
Thread Milling Hobs cs ui 
Thread Rolling Dies ee 
Plain Plug Gauges Snap Gauges 
Mikrokators Gronkvist Drill Chucks 
Micro Snap Gauges Metron Dial Gauges 
Surface Finish Indicators Tapping Attachments 
Micrometers Multiple Interference Microscopes 
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PRECISION TOOLS AND INSTRUMENTS 
A.1.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/3 





DOHB/2357 
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AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 
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We are not surprised that a good tool dealer 


will invariably recommend ECLIPSE when he is 
asked for a Saw. He knows that tools bearing 

a famous name will give long efficient service, 
and with an eye to future business prefers to 
recommend the tool that will uphold his 
judgment. A fundamental part of the 
reliability that is synonymous with the name 
ECLIPSE is the die cast handle supplied by us. 
As the demand for quality die castings has 
risen it has been a matter of regret that for 
some time we have been unable to accept 
orders from new customers. In order to meet 
these demands we have undertaken a major 
development programme. The installation of 
a considerable amount of plant is now 

complete, enabling us once again to 

turn our attention to enquiries from new 
customers. 


Photograph by permission of 
James Neill & Co. ( Sheffield) Ltd 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON - TELEPHONE 23831/6 
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simplity 


Lang Pneumatic Control 
Equipment is the simple answer 
where operational sequences using all 
forms of machinery are involved. Compact, simple 
to operate, it brings more functions within the reach 
of a single operator; enables greater use of semi-skilled 
labour; and eliminates the human error which so often 
accompanies independently controlled sequences. There is 
hardly a precision tool or function in industry to which it cannot 
beapplied. With its simplicity, ability to withstand heavy continuous 
operation and its multi-purpose based on standard components, 
Lang Pneumatic is the product of many years active 
collaboration with Production Engineers. Lang Pneumatic 
Control Gear is entirely non-corrodible and every 
part is made from stainless steel or non-ferrous 
metals. Over 700 major industrial concerns 
in this country alone employ Lang 
Pneumatic Control Gear. 


Production of this clevis pin 
under Lang contro! was doubled 
with half the labour used on 


manual operation of machinery. 


LANG PNEUMATIC CONTROL EQUIPMENT 


entirely non -corrodible 





\ Mas with. 
eZ >LANG PNEUMATIC LTD 


\ VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2:3 
\ 
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CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 





IMPREGNATED DIAMOND PRODUCTS LTD-GLOUCESTER 


Telephone 21164 -Telegrams-Impreg- Gloucester. 
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Cut costs on 
FA CING & CENTRING 


a 






The Fraser Automatic Facing and Centring Machine 
has been designed for high precision heavy-duty 
facing and centring; it is fast and economical. 
Loading is simple, and both ends of the workpiece 
are finished simultaneously. Moreover, the machine 
is equally suitable for long or short runs, and needs 


the minimum of maintenance; the milling and centring 
RASER: operations are completely automatic. Rigid construc- 
tion ensures the greatest accuracy. Specification 
ARBROATH includes self-centring vices and electro-hydraulic 
controls. 


Capacity is from ?” to 6}” in diameter, and 6}” to 
5’ 0” in length. Write now for illustrated leaflet FR/3 


DOUBLE ENDED 
FACING & CENTRING 
MACHINE 


SOLE AGERTS 


SIDNEY JONES 


SIDNEY G. JONES LTD 
8 BALHAM HILL-LONDON.-: S.W.12 
BATtersea 3246 





When replying to advertisements please mention the Journal 
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7 centre lathe 
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IN ANY INDUSTRY 


TYPICAL 
APPLICATIONS 







A 
pom 
ARD 

st ANe wuTcH 
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BOM-L 


MULTIPLE-DISC 


\ CLUTCHES 


‘\, COMPLETE 
\ THE 
PICTURE “™ 





Many thousands incorporated in 
Machine Tools, Machinery & 
Drives of all types. 





No levers or pins. 

Never need adjustment. 

Mechanisms available from stock. Food Processing 
Machine 





For details see Pub. No. 5518/ 8 
Fill in, or attach letterhead, and 
post for your copy NOW! 





Quantity produced to 
highest precision limits. NAME 





ADDRESS 





(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 
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OR WRENCH TIGHT 


A calibrated wrench shows us that Unbrako socket screws will stand far greater 
torsional strain than other screws of the same size without distorting or breaking. 
Higher predetermined tightening torques can therefore be applied on assembly 
with subsequent assurance of increased resistance to slackening, and safety 
under conditions of dynamic loading. 

This is just one more link in the production 


chain from research to final approval of the UN ¢ 
finished screw, which ensures that Unbrako 


screws will give unsurpassed service life. 





UNBRAKO SCREWS COST LESS THAN TROUBLE 
UNBRAKO SOCKET SCREW CO. LTD, COVENTRY 
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ON HEAVY DUTY 


DRILLING UPTO 
V7 


DIA. 





meethiner 


With ample power and rigidity, these 
machines are capable of drilling up to 
4 in. from solid, in mild steel, on 
continuous duty. At G. & J. Weir Ltd., 
Glasgow, for instance, this 32 in. machine 
is drilling and boring valve boxes from 
solid, stainless steel A 3-operation 
combination tool is used for several bores 
and limits are maintained within 0.901 in. 
These machines are built in three sizes: 
28 in., 30 in., and 32 in., with drilling 
capacities from solid of 1} in., 3 in., 
and 4 in., dia., respectively. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM 16 @ SOLE SELLING AGENTS ALFRED HERBERT LTD, COVENTRY 


When replying to advertisements please mention the Journal 


































































































for the best in all engineering uses 


there are Kirkstall Bright Steel Bars 


Kirkstall Forge 


LEEDS YORKSHIRE 
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CONSISTENT ACCURACY... CONCENTRIC 
CONSCIENTIOUS SERVICE. . COMPONENTS 
CONVINCING PERFORMANCE . Z Precision Parts that 


meet the highly 
specialized requirements 
of the Car and 
Commercial Vehicle 


| 
| 
| 
| 

| | 

| 

| 

| Industries. 
' 

l 

i] 
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| WATER PUMPS - STEERING IDLERS - GEAR 
CHANGE MECHANISMS - BRAKE DRUMS 
| PUSH RODS - BALL PINS - SHACKLE PLATES, 
| THRUST PLATES & ASSEMBLIES - MACHINED 
| COMPONENTS OF ALL KINDS. 
| 
| 


Zz 


Manufactured in a modern factory MANUFACTURING co. LTD. 
specially designed and equipped to TY8CRN ROAD. 8B/RM/INGHAM 24 


produce a better job in less time and 


Telephone : EAST 2081-2-3-4-5 
at lower cost. 


Telegrams ; ‘‘Accelerate’’ Phone Birmingham 





When replying to advertisements please mention the Journal 
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3 "BRISTOL AEROPLANE _COMPANY. LIMITED. 
8. BELTON. HOUSE, BRISTOL, ENGLAND. 


AMARC SRrPOL 
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TAGE te «85 nto 








| 1st Decuhbur, 195.6 


Glostics Limited, 
Tuffley Crescent, 















Gloucester. 
For t t fit 
Dear Sirs, 
AS pry 5 sive below the comparable 
of the ai Med Iron, “Tungsten Carbide and Carbon 


Tet Sride Nozzles when usimaAluninous om © 
Chilled Iron 1-2 * 
Tungsten Carbide 8 - 10 says 


3- b aofihs | 


u under s@paraty 
Wwozzle f& “ 
geyen us fi ad 


c 


Cerbon Tetra Boride 






We are aiso forwarding to 
over one used Carbon Tetra Bo 
anination; this nozzle havir 


















USC e 

nicht also add that you are yi Ne ge 
in yor ublicity campaign as having obté 
tianica : thank you for your co-opera 


a 





Yours faithfu 
TNASRISTOL AEROPLI CO} 
Ty >, 






‘He As CHAMPION, 


BUY. 














< 


CTB nozzles outlast them all 


Glostics Ltd === 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD 





A +” bore Carbon 
Tetra Boride Nozzle 
with tapered lead-in 
after four months use 
with alumina shot. 

Note:—The bore at the 
nozzle throat is only 


vy” larger than when 
new. 






















TUFFLEY CRESCENT . GLOUCESTER 
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GEAR SHAPING 

GEAR HOBBING 
GEAR MILLING 
MACHINES 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelled for 
high rate production of precision spur, helical and worm 


gears. Tangential head available for cutting worm wheels. “ 
GEAR ad 
f J cry SPECIFICATION SHAPING ~ 


Max. Pitch 6 Mod. MACHINE OH4 





eee 
















































(4 DP) : 
Max. Gear Dia. 314” For rapid production of internal and external spur, 
Vertical travel i » ¢ > slica ears. segment ears. 
of hob slide 132” single and double helical g ; g 2 
Max.hobdia. 43” ratchets, cams. 
Work table dia. 16)” 
Spindle Speeds (12) SPECIFICATION External Internal 


1IS—i90 Max. dia. of spur gears... Pe ‘it 73" 63” 
Max. dia. of helical gears ... ae se 7?’ 64” 
Min. gear diameter * ond ¥ 13” 
Max. gear width ... sin 14” 13” 
Max. Pitch 4 Mod. (6 DP) 











GEAR MILLING MODEL OKU 35 


Spur and Bevel Gears up to maximum 
diameter of 864”, maximum pitch 35 module. 
Model OKU 50 also available — maximum 
capacity 197” diameter, maximum pitch 50 
module. 








* COMPETITIVE PRICES | 
OTHER SIZES AVAILABLE 


pap Our showrooms are only a few 
} / minutes from London Airport. 


oe Sole Selling Cigenia 

* Niuttine Ted Cimypany Lipnled 
he Sos Se — 

“ HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
en Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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or why pick on us? 














International Modei Aircraft Ltd., 
picked on us to cast the parts for their ‘ Frog’ 250 
Diesel engine because they reckoned pressure die 
casting would do the job quickly. cheaply and accurately. 
They were dead right. We cast all kinds of things 
from cameras to carburettors with the same 
ease, accuracy and aplomb. If you’re 
ay a manufacturer with a production problem, 
SP cast an eye in our direction. 


Better still, ask us to call and see you. 






the whole in one 


BRITISH DIE CASTING AND ENGINEERING CO. LTD. 


EDWARD ROAD - NEW BARNET - HERTS - TEL: BARNET 9211. 
ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS 
NORTHUMBERLAND - NORTH SHIELDS 2100. 
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8” x 24” Surface Grinder 





No. | Centreless Grinder 


SURFACE GRINDERS 
(Reciprocating table type) 


CENTRELESS GRINDERS 


DUPLEX SURFACE GRINDERS 


AUTOMATIC HORIZONTAL 
ROTARY SURFACE GRINDER 


Duplex Surface Grinder 


Catalogues of any of the foregoing upon 


application. 
ARTHUR SCRIVENER, LTD. BIRMINGHAM 24 
Telephone: ERDington 2274 Telegrams: “‘Machintool”’ 


When replying to advertisements please mention the Journal 
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INSTANT CONTROL 
OF ACCURACY ON 
PROFILE FORMING! 


The ‘PG’ PROFILOSCOPE has 
proved highly successful for accu- 
rately controlling the forming of 
irregular shapes and _ profiles 
during production. It can be 
simply applied to many types of 
machine tools and results in 
tremendous savings in time and 
greatly increased accuracy. The 
turret head holds standard and 
special graticules according to the 
form to be produced. Magnifi- 
cation 25x or larger. 


THE 


and the PROJECTORSCOPE 


This instrument is designed on similar 
lines to the Profiloscope, but has a 
screen in place of an eyepiece. The 
graticule, workpiece or tool, and 
grinding wheel, are observed at a 
magnification of 25x on a 7}” dia. 
screen. 


PRECISION GRINDING LTD. 


MILL GREEN RD., MITCHAM JUNCTION, 
SURREY. TEL. MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER 
MACHINERY L1D. 82-4 COLESHILL ST., B'HAM 
TEL. ASTON CROSS 3264 
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Nod. MILLING 


Nae aliae 
MACHINES “eantwaukee 





GREATER RIGIDITY 
INCREASED CUTTING EFFICIENCY 


Just two of the many features provided on the new No. 4 machines 













One-piece columns featur- Spindle mounted flywheel 
ing a solid back and broad running in three bearing 
base absorb vibration support provides added 
from the heaviest cutting momentum for smoother 
loads. and more positive drive. 


Modern industry demands greater and more 
efficient production at lower cost. The 
15 H.P. 4CH and 30 H.P. 4CSM range of 
C.V.A. Kearney & Trecker Milling Machines 


has been designed to meet these require- 


ments by providing the answer to the prac- 


tical needs for accuracy. power productive 
efficiency, versatility, safety and operating 


convenience. 





Please write for details to— 


E.AH. JONES 


(MACHINE TOOLS) [_! > RANT OC 











Rainbow 


When replying to advertisements please mention the Journal 
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JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(Guaranteed 
Precision 
Accuracy 

































































# potas 


P.A. TOOLS & GAUGES LIMITED 


HARPER ROAD - WYTHENSHAWE : MANCHESTER 


Phone:- WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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Production engineers want ACTION at the push of a 
button — simple, safe, sure action at the finger tips of 
every operator all along the line. 

This is why more and more machine tool makers 
ate dmeane specify Igranic motor control gear. Throughout the 
SpunicContrelPanel range — from the standard starter or simple auxiliary 
for a single motor switch, to the specially designed multi-motor control 
es panel — Igranic control gear displays a characteristic 

dependability in service which has long been recognised 

by the discriminating designer of machine tools and 
other production plant. 

In this field, as in many others, Igranic specialist 

engineers assist industry to press on to greater 

production. 


MACHINE TOOL CONTROL GEAR 











IGRANIG ELECTRIC CO LTD HEAD OFFICE AND WORKS BEDFORD 


EXPORT DEPARTMENT: VICTORIA STATION HOUSE 191 VICTORIA STREET LONDON SWI — CABLEGRAMS: IGRANIC LONDON 
DISTRICT OFFICES: LONDON BIRMINGHAM BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS MANCHESTER NEWCASTLE SHEFFIELD 


1G5/P413 
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The leading manufacturers of spark machining equipment 
in the world, have pleasure in announcing their latest 


SPARCATRON Mk. II Model 


With double head. 


This addition to the Sparcatron range of machines for 
spark machining has been produced as the result of 
requests for an equipment for use with large section 
electrodes to be operated to very close limits, and can 
be supplied with two heads as illustrated, or with a 
single head. 


The twin head model can be easily worked by one 
operator, and the heads operated separately, so that 
production per man hour is doubled. 


A further two or more heads may be used in conjunc- 
tion with the main control unit in some circumstances. 
Manufactured by: 


IMPREGNATED DIAMOND PRODUCTS LTD., GLOUCESTER, ENGLAND 
TELEPHONE 21164 (3 LINES)" TELEGRAMS IMPREG GLOUCESTER 


For 
production of 
all types of 
dies and 
form tools. 
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Sentinel Electro-mechanical Unit Heads, 
operated as single or multi-station units, or 
as transfer machines, offer a wide range of 
applications for automatic batch production. 
To the production advantages of modern 
methods, Sentinel heads add tool saving, 
increased output, reliability in operation 
and adaptability to changing conditions. 


Further information on request. 


SENTINEL (SHREWSBURY) LTD 
SHREWSBURY 


Telephone: Shrewsbury 20/1 Grams: Sentnoll Shrewsbury 








A METAL INDUSTRIES GROUP COMPANY 





$31 6/P. 1447 
When replying to advertisements please mention the Journal 





Lxvi The Institution of Production Engineers Journal 


Think hard-think EDIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 
PRODUCTIVITY—BETTER WORK — 


























ee LONGER TOOL LIFE! 
_ RECESSING TOOL 


+ 


There is a grade of EDIBRAC 
to cover every machining 
operation, and our technical 
staff is always ready to assist with 
your problems. EDIBRAC is 
acknowledged in industry as a 
consistently high quality Carbide 
— let EDIBRAC prove its worth 





Illustrated are a few of the many types of 
STANDARD Centurion Tools tipped with 
EDIBRAC — all manufactured throughout 
in our Works, giving to the customer an 


obvious saving in cost and guarantee of 
For details of our full range send today for a copy of consistent quality. 

the EDIBRAC Catalogue, which also gives information 

on the use and maintenance of Centurion Tools. 


CENTURION TOOLS TIPPED WITH [B (D) | Ri [1\ @ 


MADE ENTIRELY BY 
EDIBRAC LIMITED, CENTURION WORKS, BROADHEATH, Nr. MANCHESTER 





















dm EC 13 





SF must be... 


Durachrome treatment gives a surface 
of exceptional hardness (910/930 
Vickers Diamond) which resists 
abrasion and corrosion. Cylinders, 
shafts, rams and all heavy duty 
components have a greatly increased 
life by Durachome application of hard 
chromium. One part or production 
quantities can be treated. 
Estimates and full particulars from 


DURACHROME L? 


171-177, ILDERTON RD. LONDON, S.E.I6. 


HARD Telephone: BERMONDSEY 2883-2884 
CHROMIUM 


SPECIALISTS 


(REGISTERED TRADE MARK ) 








The 








; 
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for accurate 
and rapid checking 
of turbine a 


b l ad es Manufactured to 


the high precision 
standards asso- 

ciated with all 
products of Optical 
Measuring Tools Ltd., 
the standard and Model 
““E” projection Panto- 
meters are designed for the 
rapid and accurate inspection 


of parts having 3 dimensional 


/ contours such as turbine blades. 





mental work requiring frequent 


changes in blade profile, and 
gives a magnification of 10 x 
on a screen 24 in. x 12 in. 


/ PROJECTION 
/ PANTOMETERS 


—— 


Projection Pantometer 
Products of Optical Measuring Tools Ltd. 
SEES Maidenhead, Berks 
Se | SALES ORGANISATION | 
= FOR THE 
Write for illustrated brochure to NEWALL GROUP 


TANNA VolU] RY VELMA becom CONPANES 


PETERBOROUGH Phone: Peterborough 3227-8-9 


: . 5a : me e 
2 de 
eo 
Model “E” is designed for experi- / / 
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k Ta INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


HERE ARE THREE particular cleaning problems 
EXAMPLES 

















This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 
small parts in baskets. 
Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 


problem. Careful study of each individual problem BRATBY for individual needs. 
Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD. SANDFORD ST - ANCOATS - MANCHESTER 4 




















Gummerskill 


SPIRAL PLANERS 


Redesigned throughout and embodying 
all the latest features. 





In sizes from 30 ins. x 24 ins. to 
%6 ins. x 72 ins. of any length. 





Write for full lists to 


SWIFT-SUMMERSKILL LTD. 


~~ CLAREMONT WORKS - HALIFAX - ENGLAND 








The 
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in power 
in capacity 
in output 


Here’s the newest and huskiest-yet 
in the Verticalauto family. It’s big in 
every sense of the word except in the ; 
space it occupies... A60h.p. main 
motor for really heavy duty .. . Six 16-or 
eight 14-inch hydraulically operated 
chucks and up to eleven separate 
tooling stations. 

And there’s more still .. . Indexing 
is electro-hydraulic and the spindle 
carrier is hydraulically clamped during the 
working stroke. Nothing’s been spared 
to make this the time-savingest, 
labour-savingest, most dependable tool 
ever packed into a floor space 12 feet square. 

Ask us for a time-estimate on any 
job that holds up your production flow. 
You may be surprised to find how soon 
a Verticalauto 10 can “‘ buy itself” in 
lower production costs. 


i _— 
Pee 
— VERTICALAUTO NO. 10 


=> 
— 


THOMAS RYDER & SON LTD - MACHINE TOOL MAKERS - TURNER BRIDGE WORKS - BOLTON - ENGLAND 


MAKERS ALSO OF SINGLE SPINDLE RYDERMATICS AND PISTON RING LATHES 


When replying to advertisements please mention the Journal 
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SPEED THE WORK 
WITH TELEFLEX 


Speed your products from beginning to 
completion with the 


TELEFLEX DUAL-DIRECTIONAL 


CHAIN CONVEYOR 


It is flexible in both horizontal and vertical 
planes and has full load capacity throughout the 
rise and fall 






An example of a Teleflex 
Conveyor which travels 
all round a_ particular 
factory. 





EWrite for illustrated Brochure Ref. |.P. CON.2. March ’54 


TELEFLEX PRODUCTS LTD 


Chadwell Heath, Essex Telephone : SEVen Kings 577! (7 lines) 


The most practical plant 
for Gleaning METAL PARTS 








A ‘ Janier’ 
Motor Car 


Dawson 


DE - GREASING 
MACHINES 


Fee mae ceed 2 Mee 





A Rotary Drum hi for img swarf and 
grease from small components. 





Supplied for the washing and drying of Tractor A model ‘A’ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineer- 
ing industry. Their chief characteristics are robustness of design, small number of 
working parts and simplicity of operation. Space only permits the illustration of four 
of the many types of machines built for quick economical washing and drying of 
Metal Parts. 
Sole Distributors 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 343! 
Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Te/.—Wansteed 7777 (4 lines) 
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Having a hand in Productivity 






In every industry or trade, electrical equipment is the key to 
modern production methods. There are probably more pro- 
duction-boosting and money-saving devices than you know of. 
Your Electricity Board can help you and give you sound advice. 

They can also make available to you, on free loan, several 
films on the uses of electricity in Industry — produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on “‘ Electricity and 
Productivity ’. Four titles are available at the moment; they 
deal with Higher Production, Lighting, Materials Handling, 
and Resistance Heating. The books are 8/6 each (9/- post 
free) and the Electricity Boards (or E.D.A. themselves) can 
supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 





One main fires 12,000 
dozen pieces a week 


He does it electrically —in a multi-tunnel kiln. 
There are 16 tunnels and the ware in adjacent tunnels 
travels in opposite directions so that the incoming 
ware picks up heat from the outgoing. The ware 
is pushed through each tunnel in a series of pre- 
determined steps, controlled electrically. All the 
operator has to do is to feed the ware into the kiln 
and take out the finished pieces—144,000 of them a 
week. Biscuit firing, glost firing or decorating, tea 
ware, dinner ware, tiles or * fancies’ — the electric 
kiln does it all. Higher output at low heating cost 
per article is 

only one of the aids to higher Productivity 

that Electricity can bring you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2 


Lxxi 



















LXxxii 


Three Centuries of Sheffield Steel 


Here is a selection from the wide range of 
MARSH CYC High Speed and MARSH 
Carbon Steel Engineers’ Tools. These tools, 
with MARSH Steels and Wire, are used by 
Government Departments and firms with 
household names, at home and abroad. 
We are a family firm, founded in 1631, and 
have a proud tradition of personal service 
to our customers the world over. MAY 


WE HELP YOU ? 


MARSH BROTHERS 





of Sheffield England 
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Wirework 


e e e FOR INDUSTRY 





| WHATEVER YOU NEED IN WIREWORK 





TD a 
WALES «- Castle Work 





M 


Ca 


Wh 


erphi 


ehall 


WE CAN DESIGN AND 


MANUFACTURE TO YOUR 
SPECIFIC REQUIREMENTS 


PROCTER BROS | Wiewosth?) LTD 


Road Phone > 305 3 
Phone ° 2 = 





] 
! 





Th 


sf 


CAF 
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HiGH SPEED 
SCREW PRODUCTION SS 


64 


per minute 
on the 


PLE TT TELR MU AA 
ee 











CAPACITY 1Omm. 





For the production of parts used for watch, 
clock, meter and light electrical industries, no 
machines are more eminent than the Petermann 
range. 

The P7R illustrated has these characteristics :— 
5 toolholders with ample clearance. 

Screw head slotting attachment when required. 
Single camshaft and cam mounting ensuring 
perfect synchronization of all operations. 
Micrometric adjustments for all toolholders so 
that tools need not be loosened when adjusting. 
Automatic stop when bar stock is exhausted 
with completion of the last component, or 
in the event of defect in drive to the head stock. 
Speed range of 2,500 10,000 r.p.m. on 
material of 10 mm. maximum diameter. 


Available for immediate delivery. 


CHARLES 


CHURCHILL 


& CO. LTD. 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 





Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE - ON - TYNE 
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Time on the job enters into every stage of industrial pro- 
duction. Arrivals and departures, time on the bench or 
machine, breaks for meals and overtime are all related to cost of production. 
GLEDHILL- BROOK Time Recorders provide the most adaptable means of recording 
regular or irregular hours on the job, automatically and accurately, every minute of 
every hour day and night. 


With 8-day mechanical clock A 2 SN 

movement or electrical ho. a 

ene S EDME POWER 
\ 
res, 


6. 





Write for full information and illustrated leaflet to:— 


GLEDHILL - BROOK TIME RECORDERS LIMITED 


20, EMPIRE WORKS, HUDDERSFIELD. 












% HEADS FOR HORIZONTAL AND 
VERTICAL GRINDING. 


% EASILY ADAPTABLE ON MOST 
STANDARD MACHINES. 


% RAPID AND ACCURATE. 


* WITH THE BROCKHOUSE UNIT 
GRINDING HEAD AND TRUING 
DEVICE. 


Write for 
Descriptive J. BROCKHOUSE & co. LTD. 
Folder. MACHINE TOOL DIVISION 


ELMS WORKS, PENN ROAD, WOLVERHAMPTON 
Phone : WOLVERHAMPTON 23801 


RY oy i i HC 
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Tinkes, Tooluakth 
Werke, Watthmake 


— THERE’S A BEDFORD FILE FOR THEM ALL 
























From the flat file for general work to 
the Warding file for the locksmith, 
there is literally, a Bedford 
file and rasp for every known 
filing purpose to-day. Rolled 
under careful observation in 
Bedford’s own factory, forged, 
cut, hardened and tested 

with precision, these tools 
have exceptionally long- 
wearing and hard cutting 
qualities. Right down to the 
most delicate file there’s 
craftsmanship in Bedford 

tools ...and economy — 


fit it's a good file it's a 


BEDFORD 


JOHN BEDFORD AND SONS LTD LION WORKS SHEFFIELD 
733 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 








A new HIGH SPEED 


milling technique for 


-FERROUS 
- METALS 


High speed milling as 
developed by Wadkin 
in this new range of 
machines has shown 
revolutionary production 
economies. With one basic machine of plain, robust and inexpensive design 
there are three alternative head arrangements each offering cutting speeds far 
higher than orthodox millers, permitting feeds as high as 84 ins. per minute. 
If you are milling or profiling non-ferrous castings, forgings, plates or sheets it will 
pay you to see the amazing rate of metal removed and finish obtained on this 
machine. May we arrange a demonstration preferably on your own components ? 
Wadkin Ltd., Green Lane Works, Leicester. London Office : 62-64 Brook Street, W.1. 


Telephone; Leicester 67114 Telephone: MAYfair 7048-9 


This Router head provides spindle speeds 
of 9,000, 12,000 or 18,000 r.p.m. Alter- 
native heads provide speed ranges of 


1,000 to 6,000 or 625 to 4,000 r.p.m, Specialists in machines for non-ferrous metals 








Spherical form, spigot and taper diameter 





grinding in production of this high precision 
ball pin for the automotive industry illustrate 
the versatility of the Keighley Model ‘K.P.’ 


A€ 
Cylindrical Grinder installed at the Coventry at - 








factory of British Aero Components Ltd. 





Moderately priced and designed 
for high speed production of 
small components, the ‘K.P.’ 
Cylindrical Grinder with a capa- 
city of 4” X 18” is one of a range 
of precision grinding machines 
manufactured by Keighley 
Grinders (M.T.) Ltd. 
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Please address enquiries to : 


NEWALL GROUP SALES LIMITED 


PETFRROROUIGH Phone Peterharainah %2777-8-9 KEIGUHIEFY Phone Keichlev 4704 
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and Symphony 


Time, in terms of finding an executive quickly, is 


precious. Rediffusion Staff Location saves it. 


Staff relations and output are both improved by 
policy broadcasts given personally by directors and 
senior executives known to employees. 

Enquire how Rediffusion can save time and help to 
solve labour and production problems in your factory. 
This entails no obligation, just as its installation 


entails no capital outlay. 


Staff Control through 


REDIFFUSION 


STAFF ANNOUNCEMENTS MUSIC WHILE YOU WORK 
STAFF LOCATION TIME SIGNALS 


STRATTON HOUSE, PICCADILLY, LONDON, W.1 
TEL: MAYFAIR 8886 


One of the Broadcast Relay Service group of companies 
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permagic - 
speed the job 


Rectangular 
Permanent Magnet 


Chucks... 


Production engineering means high output 
from machine tools equipped with the 
latest and most efficient accessories. 
Magnetic chucking on many machines is 
the most efficient method, and on some, 
the only method of work holding. 
“‘ Eclipse’ Alcomax permanent magnet 
chucks are designed to speed production 

on modern machines. 


Ask for Publication P.M.119/52. 
Supplies through appointed “ Eclipse” Distributors. 








Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 





PM6 








1 
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Complete rigidity at high machining speeds 


The illustration shows a Zbrojovka Miller FASV machin- 
ing an aircraft main wing spar web from solid billet. It is 
installed in the Works of Messrs. C. J. C. Developments 
(Portsmouth) Ltd., Farlington, Portsmouth, by whose 
courtesy this picture is published. 


Sole agents 





ZBROJOVKA Millers 


Brief Specifications of 
Horizontal, Universal and Vertical Millers 





Sizes: No. 2 No. 3 No. 4 No. 5 


Working surface of} 40’x 8” | 50’x 10” | 64’x 12” | 80’x 16’ 
table (approx.) 


Power longitudinal}| 25” ae. 40” 50” 
travel (approx.) 


Power cross travel 8” 9” i 16” 
(approx.) 


Spindle speeds 























CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 


Telephone Elgar 000 (IC ines Teleg 


When replyin 


to advertisements 


rams seemesomachi, Lor 





$57/SMT 170 
please mention the Journal 
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Over and over again a few minutes 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop 
can achieve maximum output 
unless Heli-Coil is part of its 
equipment. The technique is rapid, 
simple and highly efficient. 

REDUCE YOUR REJECT LIST TODAY... 





=HELI-COIL 


SCREW THREAD INSERT KIT 


*KREGD. TRADE MARK 


CONTACT YOUR NEAREST STOCKIST TODAY 


FYFE & McGROUTHER LTD., GLASGOW C.4 

WHITE MILNE & CO., DUNDEE 

HENRY OSBORN LTD., NEWCASTLE ON TYNE 
THOS. SMITH & CO., HALIFAX 

ALEXANDER KENYON & CO. LTD., MANCHESTER 3 
G. F. BRIDGES LTD., BIRMINGHAM 4 

WOODBERRY, CHILLCOTT & CO. LTD., BRISTOL 


ARMSTRONG PATENTS - CO - LTD - BEVERLEY - YORKSHIRE 
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Sternol Soluble and 


Straight cutting oils can be 


used on any metal, whether 


CUTTING 
OILS 


of a ferrous or non-ferrous  \ 
character. Being Sternol in 
quality, they prove most 


economical in the long run. 


* Free booklet $S638 lists the oil for 


each operation. 


STERNOL L¥D., ROYAL LONDON HOUSE, FINSBURY SQUARE, LONDON E.C.2 
Telephone : MONarch 3871-5 
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the drive 
for 
productivity 











Electro Dynamic Battery 
Traction Motors are the result 
of over 30 years close co-operation with leading 
manufacturers of battery electric vehicles. 

» The split-pole field of E D C € motors gives 
maximum overload torque with minimum input 


cur-ent 


“Energy shaped to industy 


ELECTRO DYNAMIC fete} hye ie leou gle). Mie o cium & go) 
ae ee 2 om ae Mee Tel : ORPINGTON 27551. Grams: “ELEDAMIC, ST. MARY CRAY” 


Control Gear Works: Bridgwater, Somerset. Tel: Bridgwater 2882. Glasgow Office: 40 Houldsworth St., C3. Tel: Central 2620 
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ARCH ER’ TAPPING 
ATTACHMENTS 


WITH AUTOMAT/C REVERSE 













special 
features 


@ SIMPLE TO OPERATE 

@ TAKES STANDARD HAND TAPS 

@ FITTED WITH SAFETY FRICTION DRIVE 
@ HARDENED NICKEL CHROME STEEL GEARS 


* ARCHER ’ Tapping Chucks are also made as separate units 
for tapping operations where the auto-reverse is not required, 
and can be supplied with friction drive having the Morse 
Taper Shank integral with the friction box; or with positive 
drive having Jacobs No. 2 series taper bore. 


Ask for List No. 105 


FRANK GUYLEE «SON E 





ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 
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For accuracy and long life 


The patent Horstmann Caliper Gauge 
Model 52 is particularly suitable for 
shouldered work. Both “GO” and “NO 
GO” jaws are capable of adjustment and, 
as the gauging surfaces are radial and are 
eccentrically mounted, numerous gauging 
positions can be obtained and the length of 
life, therefore, greatly prolonged. The 
anvils are set so that they do not roll and 
consequently a better feel of the component 
passing through the gauge is obtained than 
is the case with the roller 
type. Also all shearing action 
is eliminated. 


A full range of plug and 
ring gauges is also available. 








THE HORSTMANN GEAR CO. LTD., TEL: BATH 7241+ 
NEWBRIDGE WORKS.BATH.ENGLAND. |°""" "°"""*"" 


BATH 
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We didn’t know our head 
from our heels 


until we called in KING 
(and got things moving) 


Inefficient handling can upset the production applecart 
considerably. Conversely, modern mechanical handling 
methods can work little miracles in making things run 
smoothly. More and more production men are recognising 
the great value of modern mechanical handling methods. 

Call in KING and get things moving. Our representative 
will call on you anywhere in the world. 


STREAMLINE your production with 





SINCE 1934 KINGS HAVE MAINTAINED 


* A Research, Development and Demonstration Depart- 
ment. It has been responsible for many outstanding 
developments in materials handling technique. 


* An Advisory Service which will help you to plan your 
factory and make the best use of mechanical handling 
equipment. 











REGISTERED TRADE MARK 


CONVEYORS - CRANES - PULLEY BLOCKS 


Covered by British and Foreign Patents 


GEO. W. KING LIMITED 13 ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 440 


When replying to advertisemen 
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Chinese perhaps ? 


In fact, however, these are some of the 
many thousands of sections extruded 
in brass, bronze, nickel silver and cop- 
per by the MKB organisation. These 
extrusions are incomparable in qual- 
ity, faultless in finish and available in 
an infinite variety of shapes and sizes. 
Their use by non-ferrous metal fabric- 
ators helps them vastly to improve the 
quality of their finished products, 
increase their output and, above all, 
reduce their production costs. 
Undoubtedly MKB metal technique 
can prove profitable to you. Now is 
the time to find out—please write to: 


M°KECHNIE srorners cmren 


14 Berkeley St., London, W.1. Telephone HYDe Park 9841/7 








Metal Works: 

Rotton Park Street, Birmingham, 16. 
Other Factories: 

Widnes, London, S. Africa, New Zealand. 


Branch Offices: 
London, Leeds, Manchester, 
Newcastle-on-Tyne, Gloucester, Paris, 
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CONSULT 





SPARKLETS 





(DEPT. DB) 
QUEEN STREET, LONDON, N.I7 
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Engineer’ s 


Universal Microscope 


One Microscope with a hundred and one uses. Made 
on the unit principle, it can be rapidly adapted 
for the job whether it is simple inspection or angular 
and co-ordinate measurement. 


Ideal for measurement at the bench, on the lathe 
or in the inspection room. 


Write for list JPE /29E for further details. 
HILGER & WATTS LTD. 


WATTS DIVISION, 48, Addington Square, 
London S.E.5, 


Members of the Export Marketing Company—BESTEC. 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method 
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GLASGOW: N 































for electric 
motors, electronic 
equipment, motor 

cars and even i 
steam rollers .. . y 
for any and ff 
every application | 
involving 


, S$ 
wire-woven and KER 
perforated SQYRS 
materials. 5S LO 
Write for our RY) 
new catalogue KPQOY 


Ref. JPE 55. 
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wl 
TRACTOR MAIN DRIVE TRANSMISSION GEAR.” e 
w LINE OF HOB TRAVEL 
Ni 
: TOTAL HOB TRAVEL 
HELICAL GEAR 50 TEETH 
8D.P. 31° HELIX ANGLE 3 
7/8” FACE WIDTH 1 
MAT. 45/50 TONS TENSILE 















CUT TWO PER SETTING « USING 3 START HOB 
FINISH SUITABLE FOR SUBSEQUENT 

SHAVING OR GRINDING OPERATION 
HYDRAX FLOOR TO FLOOR TIME PER GEAR 
80 SECS. - PRODUCTION RATE FOR 8 HOUR 
SHIFT AT 80% EFFICIENCY - 288 GEARS 


This high rate of production is achieved with higher 
degrees of accuracy, lower cost per gear and reduced 
operator fatigue. 


Hydrax features include: 
Hydraulically operated quick acting work clamping. 


Automatic cutting cycle under control of one push 
button. 


Reduced hob travel for helicals. 
Automatic “‘Relative’’ hob shift for helicals. 
Automatic hob shift for spurs. 


Patent No. 708767 No differential or lead cam. 
(Foreign Patents pending) 





Please write for publication M.104.2. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 























| 2589 





When replying to advertisements please mention the Journal % iz 








LXXXViil 








LEICESTER 


Tel: 20981/9 





BRAY 


ACCESSORIES — 
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LIMITED 


PLACE, LEEDS r ¥ 


Grams: “‘BRAYACS LEEDS 2” 


MASS 
PRODUCTION 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES 

TO FINE 
TOLERANCES 
BY 
NON-SELECTIVE 
METHODS 





Ye lovaltl seriesL 
PRECISION 
LATHE..... 


Sixteen standard combinations 
available. 

All] attachments interchange- 
able. 

4” height of centres, Collet 
capacity with P.L.H. and 
P.R.H, headstocks: }” diam- 
eter, P.D.H. headstock }” 
diameter, dead length collet. 
Ask for illustrated catalogue 


G1 /2/48, 






























1. P.L.H. Headstock 
2. Compound Slide Rest type 
CSP 


3. Tailstock type TSC 


4." P.D.H. Headstock for Cap- 
stan use. 


5. Cut-off Slide type CWP 
6. Capstan Slide type RST 


7. P.R.H. type Headstock with 
lever operated collet mech- 
anism. 


8. Compound Slide Rest type 
CTP 


9. Tailstock type TTC 








SMART & BROWN (Machine Tools) LTD. 


25, MANCHESTER SQUARE, LONDON, W.I. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 
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- wn If you’re looking for the best way to cut cold metallic materials, where you only 
need a quick, rough cut, what you want are our circular friction discs. They’re 
» made in various sizes and gauges from a special steel designed to force or burn 
i a way through the material, at very high speeds. Up to 24,000 feet per minute 
T peripheral speed! We also make, retooth and repair circular saws for cutting hot 
7 and cold metals, wood, stone, and slate. Complete literature is available. Use 
the request form to obtain further details. 
st type 





EDGAR ALLEN 


CIRCULAR FRICTION DISCS 
Tu 





¥ To Edgar Allen & Co. Ltd., 
| 
| 
| 
| 
| 





Sheffield 9 


Please post ‘Friction Discs” details to:- 


Name 





IMPERIAL STEEL WORKS - SHEFFIELD'3 


LP.E. TELEPHONE : SHEFFIELD 41054 TELEGRAMS: ALLEN, SHEFFIELD 9 


Firm 








Address. 








When replying to advertisements please mention the Journal 
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Specialists 


in Organic Finishes Division 


roda. 


Goole 
based on eaden 
New York 
Milan 


Lanolin Manchester 
Bradford 


RUST PREVENTIVE 


Oils and Coatings 





Croda House, Snaith, Goole, Yorks. Tel : Snaith 277 





* YES SIR... WE CAN 
DELIVER FROM 
STOCK! 


Whatever your needs in machine shop equipment and supplies, we 
are organised to give you an “off the shelf” service 


We hold comprehensive stocks of ‘‘Intal” twist drills: J. & S. small 

tools; H. S. S. milling cutters and reamers; lathe and drill chucks; 

socket head screws; precision tools; “Galtona’’ ground thread taps; 
cut thread taps and dies; ““Galtona O.K.”’ serrated blade milling 
cutters; “Carborundum” grinding wheels and all 

abrasive products; belting, pulleys and millgearing; millfurnishing; machine 
tools and equipment, etc... . etc... . in fact, 


EVERYTHING FOR THE ENGINEERING SHOP. 


* TELEPHONE 
BIRMINGHAM (HEAD OFFICE) 
ASTON CROSS 300! 
LONDON OFFICE 
MARYLAND 2564 


LEEDS OFFICE 
LEEDS 21212 





Peichard Lloyd Limited 


STEELHOUSE WORKS - OLI VER STREET - BIRMINGHAM 7 
Delephone Aston Cross 300! (+2 mes 


elegrams. Cogs. Birmingham 








NORTHERN AREA OFFICE : A. V. Green. Britannia House, Wellington St., Leeds, | 
LONDOF AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 
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Models E.G.4 and E.G.8. All Electric 
Girder Type Radial Drilling Machines. 
Centralised control. Each model made 
in five sizes from 4’ to 8 E.G.4: 4 
Speeds. 4 Feeds. E.G.8: 8 Speeds. 
Range 20-500 r.p.m. 
4 Speeds. Drills 2” 
from solid in mild 
steel. 






Model A.E.4. All Electric Radial Drilling 
Machine. Centralised control. Six sizes, 
4’ to 8’. 12 Speeds. 4 Feeds. Drills 24” 
from solid in mild steel and taps 11” 
Whitworth. 








Model A.E.2. 
All Electric 
Heavy Duty 
Vertical 
Drilling 
Machine. 
Centralised 
control. Two 
sizes: 36” 
and 42”. 

18 Speeds. 

8 Feeds. 
Drills 33” 
from solid in 
mild steel. 


The ‘“*Town” range of drilling machines 












has developed from more than 50 
years’ experience. Town’s 
are well known by satisfied 


users all over the world. 


FRED" TOWN & SONS LTD 


HALIFAX -YORKSHIRE 
Established 1903 


Model A.E.5. 42” All Electric Sensitive 
Radial Drilling Machine. Centralised 
Control. 9 Speeds. 3 Feeds. Drills 
14” from solid in mild steel and taps 
3” Whitworth. 









Model C.E.f: All electric Radial Drilling 
Machine. Centralised control. Three sizes: 
5’, 6’ and 7’. 18 Speeds. 8 Feeds. Drills 
3” from solid in mild steel and taps 2” 
Whitworth. 
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LORCO 
Hydraulic Oils... 





are used with Vickers-Armstrongs ‘VSG’ Equipment 


The London Oil Refining Co. Ltd. 


ESTABLISHED 1890 


LORCO WORKS 
London, 8S.E.15 Manehester, Il 





POWER APPLICATION 


at its HYDRAULIC POWER PRESS 


best 


©® Occupies only 3 sq. ft. 

© Weighs only 10 cwt. 

© Develops up to |2 tons pressure 
® Compact and Sturdy Build 
> 
. 
° 


Operators hands free at all times 





Extreme sensitivity of Ram Control 
Foot Control 


HYDRAULIC CROPPING MACHINE 
© Weighs only 5 cwt, 


RELIABILITY 
~ AND SERVICE 
Up to |7 tons pressure on the Shear Blade 
Fully Automatic Operation and Foot Control 
Cutting speed up to 34 cuts per minute 
Grip on metal to be cut up to |} tons 
Mild steel bar up to 4" x 3" cut at one stroke 
Negligible burr on cut metal 




















PILOT WORKS LIMITED (INCORPORATING M. EDWARDS AND SONS) MANCHESTER ROAD BOLTON 
TELEPHONE BOLTON 5545/6/7 TELEGRAMS TIPGEAR BOLTON LONDON OFFICE 3 SQUTHAMPTON PLACE WCI TELEPHONE CHANCERY = “ 
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Srinding ... 


on heavy lathes, and large horizontal or vertical boring 


xciii 


machines is best done by Westool Grinders! The Westool 


range includes models with Slide Rest, Tool-post or 


Planetary mountings to suit most applications. 


If you 
have any special requirements you will appreciate the individual 


attention which Westool will give your particular problem. 


Send now for Illustrated booklet giving further information. 
& 


‘ 
» 
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ST. HELEN’S AUCKLAND, CO. DURHAM 


Telephone: West Auckland 317 (4 lines) Cables: Solenoid, West Auckland 
Export enquiries to Export Managers: 


Stamm & Partners Ltd., 59 St. Martin’s Lane, London, W.C.2 
Telephone: Temple Bar 5383 (10 lines) 


Cables : Stamstam, London 
Py Westool also make Coils * Coil Winding Machines * A.C. and D.C. Solenoids * Transformers * Small Motors © Air Conditioners * Warner Brakes & Clutches, etc. 
130 
054 
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two 
new 


reports 


Price 5/- each, 


post free. 





The Institution of Production Engineers Journal 


“ Material Utilisation in the Metal-working Industries ” 


Report of the Sub-Committee on Material Utilisation, set up by the Research 
Committee of the Institution of Production Engineers. (now available ) 


“Production Control and Related Works Statistics” 


Report of the Joint Committee of the Institution of Production Engineers 
and the Institute of Cost and Works Accountants. ( available very shortly ) 


Both these reports mav be obtained from 
Publications Department, Institution of Production Engineers, 
10, Chesterfield Street, London, W.1. 





Manufactured for use with machine 
tools up to 74 h.p. the “ Minibus ” 
system ensures maximum flexibility 
without the danger and inconvenience 
of temporary or makeshift electrical 
connections. A power take-off point 
every two feet allows machines and 
equipment to be moved and re- 
arranged entirely at will. Ideal for 
Tool Rooms, Test Bays and Hosiery, 
Textile and Clothing factorics. Avail- 
able for 3-phase, 3- and 4-wire 
supplies. 


MINIBUS 


distribution system 


Photo by courtesy of N. Corah & Sons, Ltd., Leicester 





P1630 


E.M.S, ELECTRICAL PRODUCTS LTD 28-32 THE BUTTS COVENTRY Tel Coventry 61091-2-3 Grams Dispatch Coventry 
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the story of 
tips and tools 


8 IN A SERIES: ROUTINE TESTING FOR HARDNESS, DENSITY AN TREN 


Constant testing and examination of the finished Cutanit 
product goes on in the mechanical 

testing laboratories of Metro-Cutanit. 

Physical properties such as hardness, 

density, and transverse rupture 
strength are examined and form an 
indication of the quality of Cutanit. 

A routine test on these properties 
is carried out on every batch 
of tips, thus ensuring 

high precision ability 

over a long 

period. 







— 


WM JESSOP & SONS LTD |P4 & JJ SAVILLE LTD 
BRIGHTSIDE WORKS SHEFFIELD | TRIUMPH WORKS SHEFFIELD 


PORTLAND STREET SHEFFIELD 6 
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it’s all 
’ very well 
but... 


When a piece worker 
starts on “‘ifs’’ and “buts” 
about press guards, it is time 
you asked UDAL about the famous 
‘Fastrip’ Synchronised Guards for increased production and 
increased safety. The ‘Fastrip’ is worked by compressed air 
and guard and clutch are synchronised to ensure split-second 
timing. Send for full details today. 


j. P. UDAL Ltd 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12. 


PRESS GUARDS 





Telephone ; CALthorpe 3114 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
@ SAVE MAINTENANCE TIME 


AND COST 
@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 
@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 









Standard Size 
18” x 18" x 4” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, 


PHONE: MAIDA VALE 7374 & 7375. 


LONDON, N.W.8. 


"GRAMS: VULCASCOT MAIDA VALE LONDON 








Give it 
a aa 


HOT OR COLD 


With 





STATAIR BLOWERS 


For HIGH VELOCITY Suction & 


Compact and light. Several models available, air volumes up to 270 
c.f.m. W.G. pressures up to 28” Write for Data Sheets 104&132/PE 


Blowing 


eeeeeeveevoeee eeee8 
SECOMAK 


HEATER 


Attachments 


Hot air at temperatures up to 
700°F can be obtained by fitting 
** Secomak '’ Heater Attachments 
to Statair Units. Available in 
various sizes to fit all models. 
Used for many drying and heat- 
ing processes. 

e Write for Data Sheet 130/PE e 


SERVICE ELECTRIC CO.LTD. 


HONEYPOT LANE « STANMORE - MIDDX. 
Telephone EDGwere 5566-9 











.e Ss 


Cut the stress and strain 
from spring caleulation 
WITH A ‘RATCLIFFE’ 

SPRING CALCULATING SLIDE RULE 


Scales allow all calculations involved in the 
design of helical tension and compression 
springs to be made at one setting! 


Upper slide for stress and load calculations ! 
Wahl’s stress correction calculated quickly! 


+> > 


The rule is essential to engineers and 
draughtsmen, is soundly constructed and 
supplied in a strong case complete with 
instructions. 


Price £3. 3s. Od. Send for one to-day. 


7:5: Kealeliffe 


The Spring Specialist 
CRAWFORD SPRING WORKS ALLEN STREET ROCHDALE LANCS 


+ 
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6/10 KIRBY STREET, ana 118/123 SAFFRON HILL, 
HOLBORN, E.C.| 


is being developed by 
THAMES ESTATES & INVESTMENTS LTD. 
14 Waterloo Place, S.W.1 (TRA. 6366) 
IMPORTANT LIGHT 


INDUSTRIAL and OFFICE BUILDING 


2 Lifts First-class 
Goods Lift Natural Light 


Central Private 
Heating Garage 


TO LET 


TOTAL AREA 40,865 SQUARE FEET 
or Units of 5/10,000 sq. ft. 





For full particulars apply Joint Sole Agents : 


D. E. & J. LEVY, 58 Haymarket, S.W.1 (WHI. 0161) 
WEATHERALL GREEN & SMITH, 22 CuHancery LANE, W.C.2 (HOL. 0584) 














Steam 
is a Raw Material.... 


it disappears in the course of production but its cost 


remains in the price of the product. 


How much does steam cost you? 


—— 
et igure 
ou 
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Le ant 


| <\on ht INDUSTRi 4, 


* : . . " wh A i oe * - 
Write for details of advisory services =a -by- 2: BP - B & 
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71 Grosvenor Street London wi 


Head Office: yde Park 9706 


Telephone: H 
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PARK GATE 


QUALITY STEELS 
FOR RAPID MACHINING 











special 
freecutting 
quality bars 





THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS ; YORKSHIRE, PARKGATE, YORKS 








one of our new depots it now takes 
man/hours for each ton moved, whereas 


under the old system it took 1-22 man/hours aaa 





Chairman 
UNILEVER LTD.*+eo 





.. .. Handling methods have been revolutionised by 


the fork lift truck and the pallet. This method 
has the advantage of moving and. storing goods in 
unit-loads of a pre-determined number of standard 
packages to each pallet. It enables them to be 
stacked much higher without damage, and to be 
moved more easily both vertically and horizontally. 
It simplifies the administrative work in store- 
keeping and it greatly speeds up the turn-round of 


transport vehicles, both rail and road....” 


FORK LIFT TRUCKS are made by 


Covinwthy Climan 


COVENTRY CLIMAX ENGINES LIMITED (DEPT JIP) COVENTRY, ENGLAND 
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FOURTH CONFERENCE ON 


Problems of Aircraft Production 
(promoted by the Southern Section o , stitution) 


UNIVERSITY OF SOUTHAMPTON 


(by kind permission of the Vice-Chancellor) 


6th and Z@th January. 


The theme of the Fourth Conference is : 


** Speeding Aircraft Production ” 


A special feature of the Conference will be the inauguration of the Lord Sempill Paper, which will be 
presented by Sir Roy Fedden, M.B.E. Other Papers presented will deal with the most recent developments 
in production technique, machine tools, and production processes. Full details of the programme will be avail- 


able shortly. 


The Conference fees, inclusive of luncheon on the first day, and light refreshments, are: 





Members of the Institution and 
Affiliate Representatives 
Non-members 


A form of application for tickets appears overleaf. As accommodation at the University is limited, 
tickets will be distributed in strict order of application. 


ANNUAL GENERAL MEETING - PRELIMINARY NOTICE 


The Annual General Meeting of the Institution will be held at 10, Chesterfield Street, London, W.1, at 
2 p.m., on Thursday, 26th January, 1956. 














Date rec’d at Head Office 
To: Tue Secretary, 
INSTITUTION OF PropUCTION ENGINEERS, 
10 CHESTERFIELD STREET, 
Lonpon, W.1. 








FOURTH AIRCRAFT PRODUCTION CONFERENCE 


2. Grade of Membership 


2a. Honours, degrees, other quals. . 


3. ADDRESS 


4. NAME OF COMPANY 


i ETM POUND on xineccinetansaautowsdas 


N.B.—If more than ONE ticket is required, please supply information 1 to 5 on a separate sheet of paper for each ticket 
applied for. 


ee Serer member's tickets at 35/- each. for which I enclose my remittance for &.................. 
Please send me...... .seseeees-MOn-member’s tickets at 45/- each. 
ert ais oe yisa dans oan teens aren ncndinatentawies 
Date. 


Note.—Cheques, etc., should be made payable to: “ The Institution of Production Engineers.” 


etl sen nl 


THE 1955 SIR ALFRED HERBERT PAPER 


This Paper will be presented at the Royal Institution, Albemarle Street, London, W.1, on 9th February, 
1956, at 6.30 p.m. when Dr. N. H. MACKWORTH, Head of the Applied Psychology Research Unit of the 
Medical Research Council, will speak on : 


** Equipment and Training for Skilled Work ” 


A form of application for tickets of admission to the meeting will appear in the January issue of the 
Supplement. 
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INSTITUTION PUBLICATIONS 


The following Institution Publications are available and may be ordered by completing the forms over- 


leaf : 


“The Automatic Factory —-What Does It Mean ?”—The full Report of the Margate Conference. This 
publication has been very favourably reviewed and the demand for it is such that a second print is being 
contemplated. Unfortunately, owing to increased costs, the price of the second edition will have to be increased. 


but a number of copies still remain available at 25/- each, post free. 


Material Utilisation in the Metal-working Industries—Report of the Sub-Committee of the Institution’s Re- 


search Committee. Price 5/- per copy, post free. 


Production Control and Related Works Statistics—Report of the Joint Committee of the Institution of Pro- 


duction Engineers and the Institute of Cost and Works Accountants. Price 5/- per copy, post free. 








GRADUATES CONFERENCE, 1956 


The Liverpool Graduate Section Committee are planning to organise a Conference for graduates and 
students of the Institution to be held in Liverpool in the Spring of next year. The subject to be discussed will 
be technical education and training. 


Full details will be published in due course. 








“THE AUTOMATIC FACTORY — WHAT DOES IT MEAN ?” 


To: Tue Secretary, 
INSTITUTION OF PropucTION ENGINEERS, 
10 CuesTEeRFIELD STREET, 
Lonpon, W.1. 


POS GE Wesediccdcnsesvionesx copy/ies of the bound publication of the Proceedings of the Margate Conference at 
25/- each, post free. I enclose £............. pewaeeraes v.sees-dN Payment. 
PE as rn cccccaksdhiveccstodensncsscncovaversevcessecssecessnsusestsdedsvesaecsanaasecorereiitevateatans 
Block letters DEG spec iweswieassitapsnanbvoctiasadsoravwns nade rusesoned<evetdinsgetesisexasSebvarbaceavscetueneiswsesaell 


PLEASE 


To: Tue Secretary, 
INSTITUTION OF PRropUCTION ENGINEERS, 
10 CHESTERFIELD STREET, 
Lonpon, W.1 


REPORT ON “MATERIAL UTILISATION ” 


Please send me 


for &........ 


bencsaneenenneaut copy/ies of the above Report, at five shillings each, post free. I enclose remittance 


...made payable to “The Institution of Production Engineers ” 


NAME.... 


Block letters ADDRESS 
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To: Geez & Co. (PusiisHers) Ltp., 
27/28 BasINGHALL STREET, 
Lonpon, E.C.2. 


REPORT ON “ PRODUCTION CONTROL AND RELATED WORKS STATISTICS ” 


Please send me............... copy/ies of the above Report, at 5/- each, post free when available. I enclose remittance 
eee aoe made payable to Gee & Co. (Publishers) Ltd. 
Pe iincchraadncasipieds cantpnridouseracmiaectacatraltenaadaunens sx8steacqneonebaeuelasbyccanodeweieer 
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“So You’re Going To A Meeting” by Sir Walter Puckey.—An invaluable handbook for anyone concerned 


with or serving on Committees of any kind. Although written with a light touch, the book is full of useful 


comment, derived from the author’s life-time experience of this activity. 


The price of 5/- plus 4d. postage, is little more than the cost of publication and distribution, but Sir 


Walter has kindly agreed that any profits that might accrue from the sale of this book will be donated to the 


Institution. 


REGIONAL MEETINGS 


SOUTH WESTERN REGION 


7.15 p.m. December 7th 


* Aircraft Design for Production ” 


by W. E. W. PETTER, C.B.E., B.A., F.R.Ae.S., 
at The Large Lecture Theatre, Bristol University Engineering Laboratories, 
University Walk, Bristol, 8. (Joint meeting with the Bristol Branch of the Royal 


Aeronautical Society). 


MIDLANDS REGION 


7.0 p.m. December 14th 


** The Implications of Automation ” 


by FRANK G. WOOLLARD, M.B.E., M.I.Mech.E., M.I.Prod.E., M.I.1.A., 
M.S.A.E. in the Main Hall of the Wolverhampton & Staffordshire Technical College, 


Wolverhampton. 


SECTION 


MEETINGS 


Visitors’ tickets may be obtained from Section Honorary Secretaries. 





DECEMBER, 1955 


EAST & WEST RIDINGS REGION 
Doncaster 7 p.m. December 13th 
The Danum Hotel, Doncaster. 

“‘ Safety in Industry” by J. L. Hobson, B.Sc. 

Halifax 7.15 p.m. December. 12th 
The George Hotel, Huddersfield. 

“New Methods of Measuring Productivity with Particular 
Reference to the Welding Industry” by A. G. Thompson. 
Halifax Graduate 7.30 p.m. December 7th 
The White Swan Hotel, Halifax. 

“ Public Speaking ” by W. F. S. Woodford (Secretary of the 
Institution). 

Halifax Graduate December 14th 
Works visit to the Fountain Glass Works, Roberttown. 
Sheffield 6.30 p.m. December. 12th 
The Grand Hotel, Sheffield. 

“ Fabrication for Heavy Engineering” by J. A. M. Stirling 
and R. Bagshaw. (Joint meeting with the Institute of 
Welding). : 
Yorkshire 7p.m. December 12th 
The Hotel Metropole, King Street, Leeds, 1. 

“Automatic Linking Devices” by J. A. Hunt, M.B.E., 
M.L.1.A. and J. B. Jay, A.M.I.Mech.E. 


EASTERN REGION 
Eastern Counties 7.30 p.m. December 9th 
Diocesan Hall, Tower Street, Ipswich. 
“Developments in the Manufacture and Packaging of Granu- 
lar Compound Fertiliser” by A. T. Brook, D.I.C.. M.Sc., 
A.M.I.Mech.E. 


MIDLANDS REGION 
Birmingham 7p.m. December 10th 
Botanical Gardens, Birmingham. 
Christmas Party. 
Birmingham Graduate 7 p.m. December 13th 
The James Watt Memorial Institute, Gt. Charles Street, 
Birmingham. 
Film of World Tour by S. J. Harley, B.Sc., M.I.Mech.E., 
M.1.Prod.E. 
Coventry 7 p.m. December 7th 
The Craven Arms, High Street, Coventry. 
“ Shipbuilding and Naval Architecture ” by J. Brown (Direc- 
tor and Chief Naval Architect, John Brown & Co. Ltd., 
Engineers and Shipbuilders, Clydebank). 
Wolverhampton Graduate 9.30 a.m. December 3rd 
Works visit to G.E.C., Birmingham. 








To: Tue Secretary, 
INSTITUTION OF PRODUCTION ENGINEERS, 
10 CuesTerFieLD STREET, 


Lonpon, W.1. hoe 
“SO YOU’RE GOING TO A MEETING 
gf Le. ee copy/ies of the above book, at 5/4d, including postage. I enclose remittance for 
eepeveliceubesegesesrs made payable to “The Institution of Production Engineers ”. 
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Wolverhampton Graduate 
7 p.m. for 7.30 p.m. December 23rd 
The Mount Hotel, Tettenhall Wood: 


Dinner Dance. 


NORTH MIDLANDS 
Derby 7Tp.m. December 19th 
The College of Art, Derby. 
“ Fundamentals of Progressive Tooling” by J. A. Grainger, 
A.M.I.Mech.E., A.M.I.Prod.E., A.M.I.1.A. 


Lincoln 7.30 p.m. December 15th 
Ruston Club, Unity Square, Lincoln. 

Film Show. 

Nottingham 7 p.m. December 7th 


The Victoria Station Hotel, Nottingham. 

“Colour as an Aid to Production ” by Miss P. Raine. 
Peterborough 7.30 p.m. December 6th 
The White Lion Hotel, Church Street (opposite Corn 
Exchange), Peterborough. 

“The Use of Plastics in Engineering” by B. E. Terry, 
A.M.I.Prod.E. 

Peterborough 10.30 p.m. December. 11th 
Works visit to The British Sugar Corporation Ltd., Peter- 
borough. 


NORTHERN REGION 
North Eastern 7p.m. December 19th 
Neville Hall, Newcastle-upon-Tyne. 
Film Evening. Ladies are invited to this meeting. 


NORTHERN IRELAND REGION 
Northern Ireland 7.30 p.m. December Ist 
Kensington Hotel, College Square East, Belfast. 
“Cutting Tools and Lathe Development” by K. W. 
Metcalfe. 


NORTH WESTERN REGION 
Liverpool 7.30 p.m. December 7th 
Picton Hall, Liverpool. 
“History of Engineering ”’. 
Liverpool Public Libraries.) 


Ww _ + 


(In conjunction with City of 





6.55 p.m. December 13th 
Visit to the School of Signalling, British Railways, Man- 
chester Victoria Station, Manchester, in the form of a short 
lecture of approx. 1 hour, followed by a demonstration 
of equipment on the model electric railway. Intending 
visitors should await circularisation by Visits Secretary. 
Preston 7.15 p.m. December im 
The College of Further Education, Accrington. 
“ Reading Technique” by H. Bayley, B.A., M.Ed. 


SCOTTISH REGION 
Dundee 7.30 p.m. December 14th 
New Imperial Hotel, 15, Tally Street, Dundee. 
“New Methods of Measuring Productivity with Particular 
Reference to the Welding Industry” by A. G. Thompson. 


6 


Glasgow 7.30 p.m. December. 17th 
The Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank Crescent, Glasgow, C.2 

“The Varied Application of Drilling Machines in Relation 
to Production” by W. A. Hannaby, M.I.Prod.E 


SOUTHERN REGION 
Oxford 7.15 p.m. December 13th 


Town Hall, Oxford. 


“Technical Training for Automation” by S. A. J. Parsons, 
M.I.Prod.E. 

Reading 7.30 p.m. December Ist 
The Great Western Hotel, Reading. 

“ Budgetary Control and Standard Costs” by R. Cutler, 
M.C.1.A. 

Southern 7.15 p.m. December 15th 
The Polygon Hotel, Southampton. 

“ Production Methods in Railway Workshops” by T. B. 
Maddison, A.M.I.Prod.E. 


SOUTH EASTERN REGION 
London 7 p.m. December 8th 
The Royal Empire Society, Northumberland Avenue (Craven 
Street Entrance), Strand, London, W.C.2. 
Symposium “ Unusual Aspects of Modern Press Work”. 
1. “ Heavy Press Work in the Automobile Industry ” by K. 
Winslow, A.M.I.Mech.E. 
2. “ Unconventional Tooling” by S. E. Kirk, M.B.E., 
M.I.Prod.E. 
3. “Spark Machining of Dies” by E. Foster, A.M.I.Elec.E. 
London Graduate 7.15 9.m. December 14th 
10 Chesterfield Street, London, W.1. 
“ The Selection, Care and Use "of Industrial Diamonds” by 
R. A. Straker-Nesbit. 


Luton Graduate 2p.m. December- 10th 
Works visit to N.P.L., Teddington. 
Rochester 7.30 ».m. December Sth 


Assembly Room, Sun Hotel, Chatham. 
“Lock Design and Manufacture” by C. G. Smith, 
A.M.I.Prod.E. 


SOUTH WESTERN REGION 
Gloucester 7.30 p.m. December Ist 
Belle Vue Hotel, Cheltenham. 
“ Induction Heating and its Application” by D. Jones, 
B.Sc. (Hons.). 


Gloucester December 3rd 
Works visit to Messrs. Delapena & Son Ltd., Zona Works, 
Cheltenham. 


Applications must be made to Section Secretary for this visit. 


WELSH REGION 
West Wales 7.30 p.m. December 9th 
Central Library, Alexandra Road, Swansea. 


“Modern Production and Its Influence on Costs” by J. P. 
Wilson. 
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JANUARY, Ist-7th,: 1956 


MIDLANDS REGION 


Wolverhampton 7.15 p.m. January 4th 
The Wolverhampton and Staffs. Technical College, 
Wolverhampton. 


“Forgings and Pressings in High Strength Aluminium 
Alloys” by J. E. Earl, A.M.I.Prod.E. 


NORTH MIDLANDS REGION 
Nottingham 7 p.m. January 4th 
The Victoria Station Hotel, Nottingham. 
Informal Discussion. 


NORTH WESTERN REGION 
Liverpool Graduate 7.30 p.m. January 3rd 
The Stork Hotel, Queens Square, Liverpool. 
Details to be announced later. 


PRODUCTION APPOINTMENTS 


Liverpool Graduate January 7th 
Works visit to Messrs. I.C.I. Ltd., Metals Division, Kirkby 
Works, East Lancashire Road, Liverpool. 


SOUTHERN REGION 


Oxford 7.15 p.m. 
The Town Hall, Oxford. 

“ Cost Accounting as an Aid to Efficient Production” by 
H. J. Furness, F.C.W.A. Meeting arranged in conjunction 
with the Oxfordshire Sub-Branch of. the Institute of Cost 
and Works Accountants. 
Southern January 5th 
The Southampton University. 

“Economic and Social Effects of Automation” by R. R. 
Williams. Members of the Southern Section will be guests 
of the Institute of Plastics. 


January 3rd 


7.30 p.m. 
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The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 
The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. A’ 
standard charge of £1 1s. per insertion is made to firms affiliated to the Institution, Technical Colleges, Universities and similar 


organisations. 


Advertisers are advised that better response is likely if, in ee to essential qualifications, the following information is 


given :— 


(a) Location of appointment; (b) Status in the organisation and scope of promotion; (c) Salary range and age range. 


Advertisers are asked 


to advise the Institution when appointments are filled. The Institution reserves the right to refuse 


or withdraw any announcement and also to make any alteration in the wording to ensure conformity with the Institution stan- 
dards. Members interested in the following appointments should make application in accordance with the terms of notice. 
No correspondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


All advertisements appearing in this Bulletin are subject to the Notification of Vacancies Order of 1952. 


Planning Engineer required for production office of com- 
pany engaged in the manufacture of ordnance equipment. 
Workshop training, tool design and process planning ex- 
perience essential. Staff position with good salary and 
prospects. Apply to: The Personnel Manager, John 
Thompson Limited, Ettingshall, Wolverhampton. 


Tool Designer /Draughtsman. Experienced in injection and 
compression moulds. Pleasant working conditions, pension 
fund, permanency for the right man: Salary commensurate 
with experience and ability, Prepared to reside in Lincoln- 
shire. Apply: Managing Director, Godfrey Holmes (Plastics) 
Limited, Wragby, Lincolnshire. 


Works Manager required by light engineering works in 
Sussex, manufacturing own specialised products. . Small but 
expanding company presenting good opportunity to capable 
man. Write stating age, full details of past experience, 
present salary and salary required to: Box No. 1232, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 








Senior Methods Engineers, Planning & Estimating 
Engineers. The English Electric Co. Ltd., Stevenage, Herts, 
invite applications for the following positions: Senior 
Methods Engineers. Applications for these positions are 
invited from Senior Methods Engineers who are fully ex- 
perienced in one of the following types of work as applied 
to prototype or medium quantity production: (a) Manu- 
facture of structures (airframe); (b) manufacture of instru- 
ments; (c) manufacture of electronic equipment. These 
senior appointments bear the responsibility for reviewing 
designs for ease of manufacture, forward planning and 
investigation of methods of production. Planning & Esti- 
mating Engineers. A number of vacancies exist in the 
production engineering department for Planning and Esti- 
mating Engineers with experience in light-medium engin- 
eering. Applicants should have served a full apprenticeship 
and should preferably possess H.N.C. or its equivalent. 
These positions carry attractive salaries with excellent 


prospects for those showing initiative. A pension scheme is 
available after a qualifying period, and housing assistance 
can be given in most cases. Replies should be addressed to: 
Dept. C.P.S., 336/7 Strand, London, W.C.2, quoting Ref. 
No. 1343]. 

A Graduate Engineer is required by a progressive British 
Company as Technical Assistant to the Chief Engineer of 
one of its modern processing factories. Many problems of 
a technical nature arise, and the successful applicant will 
take responsibility for handling these. The responsibility 
is clearly defined and initial training over many months 
will be given to prepare the new man for the position. A 
good degree in mechanical engineering and some basic 
workshop training is necessary. The Company is prepared 
to delay the appointment should the right applicant not be 
immediately available. Age limit 28 years. This position 
is a starting point in the organisation and an excellent 
commencing salary will be paid to which will be added sub- 
stantial increments in line with his progress and develop- 
ment. In judging applicants the Company will be looking 
at the man’s development possibilities, both technical and 
administrative, as the Company has a long record of healthy 
growth and wants its new men to be capable of growing 
with it. All factors such as superannuation scheme, etc., 
are available to suitable candidates who should send, in 
confidence, a brief outline of their career to date, Box No. 
1233, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Engineer with good degree or equivalent qualification re- 
quired for investigation of automation techniques and new 
engineering production processes. Work may include visits 
to engineering firms throughout the country. For an engin- 
eer with initiative and personality there is considerable 
scope for advancement. The position is superannuated and 
carries a good commencing salary. Send full details, in- 
cluding age, qualifications, experience and present salary in 
confidence to: Box No. 1244, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 








A Graduate is required for basic and applied research on 
the machining and cold forming of metals. A good degree 
(or equivalent qualification) in engineering, metallurgy or 
physics is required. There are good prospects for advance- 
ment. Commencing salary commensurate with qualifications 
and experience. Pension scheme. Send full details including 
age, experience, qualifications and present salary in con- 
fidence to: Box No. 1245, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 


Engineer. PERA requires an engineer with good command 
of English, to carry out surveys of production engineering 
literature, prepare articles, abstracts, etc. Good prospects 
and superannuation scheme. Applications to: Production 
Engineering Research Association, Melton Mowbray, Leics. 





Production Engineers required during the next few weeks 
by a reputable and established light electrical engineering 
company engaged on the production of complex equipments. 
Vacancies exist in the following branches: (a) Estimation of 
tooling required prior to process planning for production; 
(b) process planning of machine operations for turning, 
milling and drilling; (c) process planning of press work 
operations from 6 tons to 100 tons. Applicants (who should 
be aged 25-35) must possess O.N.C. or equivalent, but 
preference will be given to those qualified to H.N.C. level. 
Toolroom experience on press tools, drill jigs, assembly fix- 
tures and gauges is essential. A background on electrical, 
radio or television components is desirable. To successful 
applicants, good working conditions in a modern factory 
(on the south coast), superannuation scheme (housing) and 
a good salary are offered. Candidates should in the first 
instance submit full details of age, education, experience and 
salary expected in confidence to: Box No. 1246, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Planning Engineer required by electronic engineering com- 
pany within 30 miles London. O.N.C. electrical or mech- 
anical and previous experience of radio or telephone indus- 
try preferred. Salary up to £850 p.a. for right man. Per- 
manent, pensionable position, offering excellent prospects. 
Apply: Box No. 1247, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 


Tool Draughtsman required with experience of tools, jigs 
and fixtures for batch production of electronic equipment. 
Commencing salary up to £750 p.a. 30 miles from London. 
Pension scheme in operation. Apply to: Box No. 1248, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Sub-Contract Engineer required to be responsible for plac- 
ing and progressing of engineering contracts. Age 35-45 
years. Expert knowledge of production and method plan- 
ning, estimating and jig and tool design. Membership or 
Associate Membership of the Institution of Mechanical 
Engineers or Production Engineers desirable. Salary accord- 
ing to qualifications and experience. © Write details to: 
Personnel Manager, Telcon Works, S.E.10. 


Production Engineers wishing to strengthen their experience 
by taking a senior product design appointment at manage- 
ment level are invited to join a Midland firm of light 
engineering manufacturers. Good experience of mass pro- 
duction techniques covering sheet metal and casting is re- 
quired, accompanied by a strong technical background, to 
enable the candidate to lead and plan the design and 
development activities of a factory of 1,000 employees. 
Commencing salary will be at least £1,500 p.a. Details of 
qualifications and experience should be sent to: Box I.J.290 
c/o 191 Gresham House, E.C.2. 


General Manager for small electrical manufacturers N.E. 
London, group subsidiary. Electrical sheet metal work, 
fabrications, assemblies, L.T. distribution, switchboards, 
switchgear, boxes, trunking, etc. Qualified electrical engin- 
eer with commercial and management experience, able to 
build present labour force of 80 in full employment area, 
and productive efficiency. £1,500 p.a. to commence. Fully 
detailed applications in confidence to: Director, Box No. 
1249, I.Prod.E., 10 Chesterfield Street, London, W.1. 
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Works Manager of exceptional qualities is required by well- 
known company to take charge of all its production on the 
North East Coast including machining, : light and heavy 
assembly and electrical work. Applicants must have a sound 
mechanical engineering training and experience in up-to- 
date methods of production and control. The position calls 
for a man of strong personality who is a firm but tactful 
disciplinarian. Prospects are excellent. Salary will be 
commensurate with ability and responsibilities and in any 
case will not be less than £1,500 p.a. The position is 
pensionable and assistance will. be given with housing if 
required. Write giving details of age, previous experience 
and salaries earned to: Dept. B., Box No. 1250, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Chief Production Engineer. Applications are invited for 
appointment as Chief Production Engineer to a large engin- 
eering company in the London area. The-Company is en- 
gaged on a wide range of light to medium/heavy produc- 
tion, covering small to large batch quantities. The appoint- 
ment entails responsibility to the Production Manager for 
the planning and improvement of methods of production, 
the design and procurement of tools and equipment, the 
provision of special purpose machine tools and the accept- 
ance of such equipment at manufacturers’ works at home or 
abroad; together with control of the production engineering 
department of some 50 personnel. Applicants should have 
had experience enabling them to cover all the requirements 
in relation to machine shops (including single and multi- 
spindle bar autos and chucking autos, capstans and milling 
machines) -and fitting and assembly shops embracing line 
assembly applications. Previous executive experience over 
a minimum period of 5 years is essential, and applicants 
should be in the age range 35-50. Membership of a 
recognised professional Institution will be an advantage. 
Applications giving full information regarding experience, 
qualifications and present salary, should be addressed to: 
Box No. 1251, I.Prod.E., 10 Chesterfield Street, London, 
W.1. 





Advisory Service on Production Methods. PERA requires 
two engineers: (a) Mechanical or Production Engineer with 
good experience of production methods (specialised or 
general), age 25-35; (b) young engineer age up to 25, able 
to apply existing knowledge to production problems with 
imagination and initiative, and broaden his experience 
under supervision. In both cases duties may involve visits 
to engineering firms throughout the country. Good pros- 
pects and F.S.S.U. superannuation scheme. Applications to: 
Secretary, Production Engineering Research Association of 
Great Britain, Melton Mowbray, Leics. 





Production Engineer for small highly organised clothing 
factory. Must have experience of flow production, single 
unit assembly, not necessarily clothing, and be conversant 
with Work Study techniques. Please apply with fullest 
details to: Managing Director. Box No. 1252, I.Prod.E., 
10 Chesterfield Street, London. W.1. 


Works Manager. Experienced in machine tool manufacture, 
capable of controlling labour and progressing sub-contract 
items. Wolverhampton area. Age 35-55. Permanency. 
Apply giving experience age and salary required to: Box 
No. 1253, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Works Superintendent. Capable of taking charge of small 
medium heavy engineering factory, machine tool manu- 
facturers. Wolverhampton district; age 35-55. Apply 
stating ‘age experience and salary required to: Box No. 


1254, I. Prod.E., 10 Chesterfield Street, London, W.1. 


Young Production Engineer. Progressive and old-established 
Midlands engineering company requires young production 
engineer (30-40) with exceptional drive and initiative, pre- 
ferably with experience of controlling production operators 
in the motor industry. The post entails responsibility for 
achieving output for the increasing programme of work in 
the Company’s automotive division. Great scope for advance- 
ment in a company geared to increasing its output con- 
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siderably in the next few years. All replies will be 
acknowledged and treated in the strictest confidence. Write 
giving full details of experience, technical qualifications, age 
and salary required to: Managing Director, Box No. 1255, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Tool Room Superintendent. East Midlands toolmaking 
firm employing 60 men specialising in production of high 
quality injection moulds and pressure casting dies requires 
Superintendent with intimate experience of diesinking in- 
cluding Keller, Gorton, Deckel, etc. Ability to collaborate 
with drawing office on mould design and tool planning 
essential. This is a permanent position with a_well- 
established company, eligible for pension scheme. Please 
apply in own handwriting giving full details of previous 
experience, which will be treated in strictest confidence. 
Box No. 1256, I.Prod.E., 10 Chesterfield Street, London, 
W.1. 








Works Productivity Engineer required by large specialised 
woollen manufacturing concern with factories in the North 
of England and Midlands. Applicants should have had 
practical experience of time and motion study and be cap- 
able of instituting and operating productivity bonus systems. 
Favourable pension scheme, give fullest particulars of past 
experience, age and approximate salary expected. Applica- 
tions treated confidentially, to: Managing Director, Bury 
Felt Manufacturing Co. Ltd., Hudcear Mills, Bury, 


Lancashire. 


Research & Development Work in Production Engineering. 
Work of a most interesting nature is being undertaken in 
the initiation and improvement of manufacturing methods 
and processes in the production of gas turbine engines. D. 
Napier & Son Limited, Acton, are carrying out investiga- 
tion and development in the following fields of production 
engineering:- gas turbine blade manufacture, forging, 
stamping and extrusion methods and techniques, press 
methods of sheet metal forming, precision methods of sheet 
metal fabrication, metal machining methods and techniques, 
precision metal rolling, the metallic structure of welds, 
special purpose machine tools, quality control in the grind- 
ing, honing and lapping, of cutters, projection methods of 
inspection. We need capable men, prepared to give of 
their best as Methods and Development Engineers in ex- 
change for good working conditions and salary. Applica- 
tions are also invited for the vacancy of Technical Reports 
Editor to collect and present the findings of the Technicians 
in these fields. All applications, please, to: D. Napier & 
Son Ltd., Dept. C.P.S., Marconi House, Strand London, 
W.C.2, quoting Ref. S.A.30D. 


Work Study Officer to join the staff of a growing industrial 
engineering department in a progressive company in the 
Manchester area manufacturing toilet soap, toothpaste and 
other toilet articles. A good practical experience and 
knowledge of method study, work measurement and ancil- 
lary subjects of greater importance than knowledge of the 
particular industry. Should be capable of working with the 
minimum of supervision and be at least O.N.C. level. Per- 
sons of the right mental approach, but without experience, 
will be considered as trainees. Apply stating salary, age 
and experience to: Personnel Manager, Box No. 1257, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Production Controller required for medium size light engin- 
eering works of very old established company in the West 
Midlands area engaged on batch production. The post will 
involve responsibility for co-ordinating all the production 
control functions within the works, and the person appointed 
would be responsible directly to the Works Manager. 
Knowledge of up-to-date ‘production control methods 
essential, with practical experience in progress, stock control, 
material and works ordering procedures. Applicant must 
have good personality, drive and enthusiasm, with a strong 
sense of loyalty, and ability to lead the present production 
control team. Applicant should preferably not be over 40 
years of age. Apply to: Box No. 1258, I.Prod.E., 10 
Chesterfield Street, London, W.1. 


A Chief Production Engineer is required by a light engin- 
eering Company in South London, employing approximately 
2,000 persons. The successful applicant will first examine 
existing niethods of manufacture and report his findings to 
the Board, after which he will be expected to install a 
modern production engineering service co-ordinating each of 
the Company’s factories. Essential qualifications for this 
post must include previous experience in carrying out 
similar duties and a wide knowledge of manufacturing layouts 
on the mass production of mechanical and electrical com- 
ponents and instruments. Please write stating age, and full 
details of experience and qualifications. Box No. 1259, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 

Planning Engineer (Junior) required by reputable electrical 
engineering company with a modern factory in Essex. Appli- 
cants should have shop experience, a sound appreciation 
of manufacturing costs, knowledge of work simplification 
methods and ability to specify operations. A commencing 
salary of up to £850 per Snaum will be paid. Accommoda- 
tion is available within 2/3 months and removal expenses 
will be paid. Interviews by appointment in Central London 
or at the factory. Please write stating age, qualifications 
and experience to: Box 4D, C4521, A.K. Advertising, 
212a Shaftesbury Avenue, London, W.C.2. 


Senior Production Engineer required by reputable electrical 
engineering company with a modern factory in Essex.’ 


. Responsibility for basic development work on manufacturing 


methods mainly on light current electrical products in sub- 
stantial quantities. Applicants must be highly qualified in 
the production field and capable of delegating and super- 
vising detail work. A commencing salary of up to £1,200 
per annum will be paid. Rented accommodation is avail- 
able if required and removal expenses will be paid. In- 
terviews by appointment in Central London or at the 
factory. Please write brief details of relevant particulars to: 
Box 4D, C524, A.K. Advertising, 212a Shaftesbury Avenue, 
London, W.C.2. 





Production Engineer required for our Coseley (Stafford- 
shire) Works, where we produce welded pressure pipework 
and tubular fabrications covering a wide range and involv- 
ing most types of welding, pressing and machining. Appli- 
cants, age preferably 35-40 years, should possess first class 
qualifications and wide experience, should be well acquainted 


with modern production line lay-out and handling methods, 
and be capable of taking charge of design of all jigs and 
tools involved. Apply in writing to: The Secretary, 


Wellington Tube Works Limited, Great Bridge, Tipton, 
Staffordshire. 








Planning Engineers. We have a number of vacancies for 
both Senior and Junior Engineers of proved ability who have 
specialised in Machine Shop Work. Applicants should have 
a sound practical knowledge based on extensive shop ex- 
perience in the aircraft engine or similar industry. Please 
write, giving full details of experience and education to: 
The Personnel Officer, The De Havilland Engine Company 
Limited, Leavesden Aerodrome, Nr. Watford, Herts. 
Planning Engineer required for layout and Materials 
Handling Department. Knowledge of this type of work and 
some draughting experience essential. Written applications 
only, to: The Personnel Officer, The De Havilland Engine 
Company Limited, Leavesden Aerodrome, Nr. Watford, 
Herts. 








Technical Representative with production engineering 
knowledge is required by a large and progressive mechanical 
engineering company, to take charge of development of sales 
in connection with important new enterprises relating to 
automation in electronic trades. A knowledge of the 
electronic industry is required and some experience in intro- 
ducing new processes into industry an advantage. Pension 
scheme. Housing problem recognised. Five-day week. 
Starting salary up to £1,500 according fd age and 
experience. Write: Box No. 1260, I.Prod.E., 10 Chester- 
field Street, London, W.1. 








Jig and Tool Designer and Ratefixers. The British Tabu- 
lating Machine Company Limited, Letchworth, Herts, invites 
applications for the following positions: Jig and Tool 
Designer. Applicants must be conversant with modern 
tooling methods and practices and suitably qualified. Rate- 
fixers. Previous experience is essential. Applicants should 
be able to calculate accurate operating times from drawings 
on machine and assembly operations. Commencing salaries 
will depend on experience and qualifications. Facilities in- 
clude pension scheme and generous sick pay scales. Write 
giving personal history and present salary to: Personnel 
Officer. ri 


Design and Development Engineers. The British Tabu- 
lating Machine Company Limited, Letchworth, Herts., have 
several vacancies in their Technical Division to offer to 
experienced engineers on work, concerned with the develop- 
ment and design of high speed electro-mechanical accounting 
machinery. A four-figure salary is envisaged for men who 
are technically qualified and possess previous shop and de- 
sign experience in the right field. Pension fund and sick 
pay facilities. Interview expenses paid. Applications should 
be addressed to: Personnel Superintendent, quoting ref- 
erence: PE/628. 


Estimator required. There is no age limit, but applicants 
should have practical experience to H.N.C. standard, and 
two years’ experience of process planning and work study 
in light engineering. All the usual amenities, plus acces- 
sibility. Applications to: The Employment Officer, Smith’s 
Motor Accessories, Limited, Cricklewood Works, N.W.2. 
Tel. No. Gladstone 3333. 


Chief Process Engineer required to organise and supervise 
work of planning and processing*department, large factory, 
in Glasgow. Applicant must be conversant with all types 
of modern machine tools, methods, and cutting theory, also, 
a thorough knowledge of sub-assembly, assembly and fitting 


operations. In addition, applicant should be familiar with 
modern welding, boilermaking and forging/blacksmith 
techniques. Technical qualifications Higher National 


Certificate in Production or Mechanical Engineering or 
equivalent. Applications in writing, stating age, qualifica- 
tions and experience in chronological order to: Box No. 
1261, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Chief Ratefixer required for large engineering works in 
Glasgow. Applicant must be fully experienced man with a 
sound knowledge of all types of machining and fitting 
operations for medium/heavy work. Experience of welding, 
plating and boilermaking methods would be an advantage. 
The post is a monthly staff appointment and offers good 
promotion opportunities to a competent man who must 
have held a similar position, who has a sound knowledge 
of ratefixing and time study problems, and has the ability 
to handle men. Applicant will be responsible for organising 
and directing the work of approximately thirty-five rate- 
fixers and time study engineers. Apply: Box No. 1262, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 

Works Manager to take full charge of manufacturing opera- 
tions under Managing Director in well-known modern light- 
medium engineering works near London employing over 300. 
Must be experienced in modern management and production 
techniques for quantity production of quality work, including 
work study, planning modern production methods, jig and 
tool design, costing and recording of work, incentive schemes, 
and the general maintenance of discipline, enthusiasm and 
effort throughout the shops. Age 35-50, £2,000 upwards 
according to ability, experience and qualifications. Apply 
stating age, education, qualifications and positions held to: 
= No. 1263, I.Prod.E., 10 Chesterfield Street, London, 


Engineer required by PERA for duties which include visiting 
engineering firms throughout Great Britain, meeting 
executives and giving talks and demonstrations to production 
personnel. Applicants must have had considerable experience 
of production methods in the engineering industry. Good 
commencing salary for successful applicant with increments 
on merit. Car provided and travelling expenses paid. Super- 
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annuation scheme. Applications stating age, experience, 
qualifications, etc., to: Secretary, Production Engineering 
Research Association, Melton Mowbray, Leics. 
Management Consultants and Industrial Engineers. 
A. G. Hayek and Partners Limited, Management Con- 
sultants and Industrial Engineers, are enlarging their team 
of Consultants and invite further applications from men 
with extensive practical experience in time and motion 
study in a senior capacity. Preference will be given to 
applicants with H.N.C. or equivalent, in age range 26 to 42. 
Participation in profit sharing scheme after completion of 
probationary period and prospects of advancement to senior 
status for men with initiative and the right personality. 
Apply with fullest details and salary requirements to the 
above at Federation House, Stoke-on-Trent. 








Work Study Engineer required for a “ Method Study” 
improvement programme involving works in many parts 
of the British Isles. Applicant should have had experience 
in the application of method study techniques and be cap- 
able of working on his own initiative. Excellent salary and 
conditions. Apply to: Box No. 1264, I.Prod.E., 10 Chester- 
field Street, London, W.1. 


Senior Work Study Engineer required by a progressive 
company of transformer manufacturers in the West London 
area. Mechanical engineering experience is more important 
than electrical engineering experience. This is an excellent 
opportunity for a man with drive and imitiative. Pension 
scheme, etc. Write to: The Technical Director, Box No. 
1265, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Senior Design and Detail Draughtsmen urgently required. 
Permanent pensionable posts at good starting salaries are 
offered to really good men experienced in mechanical 
handling. Adaptable men experienced in light structural or 
mechanical work will be considered. Good modern offices 
and staff canteen. Apply giving full details of qualifications 
and previous experience to: Contracts Engineer, J. Collis & 
Sons Limited, Regent Square, Gray’s Inn Road, London, 
W.C.1. 


Works Manager required to take charge of Technical 
Development, Work Study, Production and Maintenance of 
Equipment, Plant and Services in modern factory of 100,000 
square feet situated in pleasant surroundings approximately 
ten miles south of London. The Company’s industry falls 
into three broad groups as follows: (1) ferrous and non- 
ferrous light engineering of small to medium metal cabinets 
and mechanisms, demanding knowledge of modern press 
tool practice, special purpose machinery and metal finishing 
processes; (2) printing and conversion of paper and plastics 
into office stationery and equipment; (3) machining, cabinet- 
making and polishing of high class office furniture. Qualified 
production engineers possessing suitable experience of the 
majority of these requirements, coupled with up-to-date 
detailed knowledge of Work Study and labour cost control 
procedures, are invited to apply for this post, which com- 
mands an attractive salary with excellent prospects. Please 
submit comprehensive details of industrial experience and 
academic attainments in confidence with first application to: 
E. F. Shannon, Chairman, The Shannon Limited, Shannon 
Corner, New Malden, Surrey. 

Draughtsmen, Estimators, Contract Engineers. Production 
development engineering department of a rapidly expanding 
conveyor company requires the following grades of staff 
to meet its expansion programme: Draughtsmen with a 
mechanical engineering apprenticeship and technical quali- 
fications equivalent to Higher National standard; Estimators 
with some years estimating experience in a mechanical 
engineering business; Contract Engineers with a mechanical 
engineering apprenticeship, technical experience, preferably 
equivalent to A.M.I.Mech.E., and a production engineering 
background to support development and control of con- 
veyor projects to customers’ special purposes. Salary and 
promotion prospects will ‘be excellent for men with proved 
ability. Applications are invited only from men who can 
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justify themselves and grow in this rapidly developing con- 
veyor division. Applications should be addressed to: The 
Managing Director, Material Handling Division, Fisher & 
Ludlow Ltd., Bordesley Works, Birmingham, 12. 


Superintendent. C.I.C. Engineering Limited, Castle Cary, 
Somerset, requires a Superintendent for a small production 
unit, making components for the shoe trade. He will be 
responsible to the Managing Director. Knowledge of press 
work and heat treatment an advantage. Age limit 28-35 
years. Salary range £800-£1,200 per annum, depending 
upon qualifications and experience. Please apply in writing 
to: The Personnel Department, C.I.C. Engineering Limited, 
Street, Somerset, marking your envelope “ Private ”’. 


Experienced Design Engineer, aged 28-40 required by ex- 
panding Company manufacturing special purpose machinery. 
Qualifications at least H.N.C. Experience in maintenance 
and operation of machinery an advantage. Applications 
stating age, experience, qualifications and salary required 
will be treated in confidence, and should be addressed to: 
The Personnel Officer, C.I.C. Engineering Limited, Street, 
Somerset, marked “ Private ”’. 





Ratefixer for general engineers, not mass production; used 
to all machining operations; experience of plate work an 
advantage. Good salary and pension scheme, with scope 
for advancement for right man. Box No. 1266, I.Prod.E., 
10 Chesterfield Street, London, W.1. 


Time Study Engineer required by Felt & Tarrant Limited, 
manufacturers of the Comptometer. Applications are invited 
from men with practical experience on Time Study work on 
light engineering. This position occurs in the expanding 
N.W. London factory, still in the course of being staffed. 
Salary according to qualifications. Pension scheme. Write 
stating age and full details in confidence to: Box No. 1267, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Production Study. Batchelors Peas Limited, Sheffield, require 
a qualified man to fill a senior vacancy in the production 
study department. Applicants should have had industrial 
and administrative experience. Preference will be given to 
those with experience in the following fields:- Production, 
maintenance (repairs, construction and installation), labour 
and materials controls. Application in costs, accounts and 
office work, and if possible, in industrial statistics. They 
should have appropriate technical qualifications of degree 
or equivalent standard. The duties consist of developing 
the existing production study work and the extension of this 
work to other sections, not necessarily on the production 
side. The starting salary offered will be commensurate with 
the aualification and experience of the person appointed, 
hut should be in the range between £900/1,200. Apply: 
Personnel Officer, Batchelors Peas Limited, Wadsley Bridge, 
Sheffield. 


Trained Engineer. Engineering company of world wide 
reputation inthe Manchester area has a vacancy with 
exceptional opportunities for a trained engineer of about 35 
years of age with wide knowledge of works production of 
non-repetition general engineering, to control the flow and 
distribution of work through the foundry, machine and 
erection shops in order to maintain the delivery of finished 
machines as laid down by the directors. Commencing salary 
between £1,250 and £1.750 depending on experience and 
abilitv. Permanent pensionable appointment. Apply: Box 
No. 1268, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Draughtsman (Junior) required for materials handling 
equipment design section. Ordinary National Certificate 
standard essential. Written applications only, to: The 
Personnel Officer, The De Havilland Engine Company 
Limited, Leavesden Aerodrome, Nr. Watford. 


EDUCATIONAL APPOINTMENTS 


Northampton Polytechnic, St. John Street, London, E.C.1. 
Lecturer required for full-time permanent pensionable staff 
to instruct students in instrument engineering. Candidates 
should possess B.Sc., H.N.C. or equivalent, and have wide 
industrial experience in instrument making, instrumentation 
and/or automatic control. Salary on Burnham scale, com- 
mencing at £1,000, rising to £1,113. Excellent opportunity 
in expanding department for entering the technical teaching 
profession. Apply for form to Secretary. 


Wolverhampton and Staffordshire Technical College. 
Lecturer in Department of Production Engineering and 
Management. 

Applications invited for Lecturer in Department of Produc- 
tion Engineering ‘and Management, mainly for technical 
management subjects in B.I.M. courses. Ability to assist 
with H.N.C. and sandwich courses an advantage. Candidates 
must hold a degree and/or equivalent professional quali- 
fication with appropriate industrial experience. Grade B 
Assistant to teach metal working processes and practice in 
City and Guilds and National Certificate courses. Aptitude 
for machine tool demonstration. Industrial experience with 
possession of full technological certificate in machine shop 
engineering and/or H.N.C. required. Salaries in accordance 
with Burnham Technical Scales: Lecturer £965-£1,065, 
Grade B £525-£820 with additions for training, experience, 
etc. Further particulars and forms of application from 
G. W. R. Lines, Clerk to the Joint Education Committee, 
Education Offices, North Street, Wolverhampton, (stamped 
addressed envelope). 


Loughborough College of Technology. 

Machine Shop Superintendent. Applications are invited 
for the position of Machine Shop Superintendent. The per- 
son appointed will be responsible for the practical instruc- 
tion of full-time engineering students in engineering work- 
shop production processes and in production in a machine 
shop which contains milling, slotting, planing, shaping, and 
gear cutting machines. Applicants should hold good quali- 
fications in machine shop engineering or production engin- 
eering and have had good industrial experience. Salary will 
be paid according to the scale for Assistant Lecturers, Grade 
B, of the Burnham Report 1954, namely, £525-£25-£820. 
Application forms and further particulars may be obtained 
from The Registrar, to whom completed applications should 
be returned as soon as possible. 


Coventry Technical College. 
Full-time Assistant Grade B in Mechanical Engineering 
Department. 

Required for January 1956 or sooner if possible, full-time 
Assistant Grade B in Mechanical Engineering Department. 
Candidates should have good technical qualifications and 
industrial experience in engineering. Previous teaching 
experience advantageous. Burnham Technical Scale salary 
£525 x 25—£82) (plus additions for qualifications and 
training). Application forms and further particulars from 
Director of Education, New Council Offices, Coventry. 


North Staffordshire Technical College, Stoke-on-Trent. 
Applications are invited for the post of Grade “ B” Assistant 
Lecturer required mainly for lecturing in management sub- 
jects from the industrial aspect, duties to commence as soon 
as possible. The appointment would provide an excellent 
opportunity for a production or industrial engineer interested 
in lecturing on managerial subjects to advanced, “ sandwich ” 
and part-time students, supervisors and foremen from the 
local industries, including subjects for the Intermediate 
Certificate in Management. Applicants should hold a Higher 
National Certificate or equivalent qualification and should 
have had adequate industrial experience, preferably including 
experience in production planning or work study or other 
aspects of industrial management. Salary on the Burnham 
scale (£525 x £25—-£820 per annum) with full additions for 
training, graduate qualification and experience. Applica- 
tions giving details of qualifications, training and experience, 
together with the names of two referees, should be sent to 
the Principal immediately. 


il 





Manchester College of Technology, Manchester, 1. 4, 


Development Engineer. 

The College is about to undertake a study of the design of 
machine tools which are to be specially suitable for auto- 
matic electronic control. The project is to be sponsored 
by the National Research Development Corporation. Appli- 
cations are invited for:- Development Engineer. Candidates 
should be University Graduates in mechanical engineering ; 
experience in the design of machine tools, though not 
essential, would be an advantage. The salary for this post 
will be within the range of £900—£1,200, dependent upon 
qualifications and experience. Further particulars of appoint- 
ment may be obtained from the Registrar. Application 
should be made in writing to the Registrar, College of 
Technology, Manchester, 1, and should include full particu- 
lars of the candidate’s qualifications and experience and the 
names of two persons of whom enquiries may be made. 
The last date for the receipt of the applications is Saturday, 
17th December, 1955. 


Twickenham Technical College, Egerton Road, Twicken- 
ham, Middlesex. 

Assistants (Grade B) to teach Production engineering 

subjects. Required as soon as possible, Assistant (Grade B) 


to teach production engineering subjects up to Higher 
National Certificate level and Final Year City and Guilds 
standard in Machine Shop Engineering. Candidates should 
hold a Degree or equivalent and have had good industrial 
and preferably some teaching experience. Salary in accord- 
ance with the Burnham (Technical) Report, 1954. Applica- 
tion forms and further particulars (stamped addressed fool- 
scap envelope) from the Principal, to whom completed forms 
should be returned within fourteen days of the appearance 
of this advertisement. 


Municipal Technical College, Halifax. 

Workshop Instructor in the Department of Engineering. 
Applications are invited for the post of Workshop Instruc- 
tor in the Department of Engineering. Candidates should 
hold a Final City and Guilds Certificate in Machine Shop 
Engineering or similar qualifications. Salary in accordance 
with Burnham scale for Grade A Assistants, £450 x £18— 
£725, point of entry to scale depending upon previous 
experience. Further particulars from the Principal, Munici- 
pal Technical College, Halifax. 











